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. , lit i.

Section 73, paragraph 2

:

The Annual lieport of llie Socrotary of Agrieultiiro siitill lio.a'-

after lie suhmUteT and pjdnted in two puids. u>^ fol!(»\\s: Ib-iiM

One. wliich shall contain purely business and {"UHaitOe ni;i!iei‘

wliich it is necessary for the Scci-ettiry to suhniit to (lie Iha-sh
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from the diffenmt Bureaus and IMvisions, and such pajK'rs ])!'<-

pared hy their sjieeial agents, a<-coinpanied hy suitable il!n<i ca-

tions, as shall, in the oiiinloii of 1he Secretary, lu' s])(Mda. by sniied

to interest and instruct tlie tanners of the country, and to imdude

a general report of the operathuis of the Depavi ineut for their

information. There shall be printed of Part t>nc, one thousand

copies for the Senate, tw’o thousand eopies for the nous(c and

three thousand copies for the Department of digidculture
; and

of Part Two. one hundred and ten thousand copies foi’ the use of

the Senate, three hundred and sixty thousand <'opies for ilie use

of the House of Representatives, and thirty thousand copies for

the use of the Department of Agriculture, the illustrations for

the same to he executed under the supervision of the Publi<-

Printer, in accordance with <lirections of the Joint Committee
on Printing, said illustrations to be subject to the approval of

the Secretary of Agriculture; and the title of each of the said

parts shall be such as to show^ that such part is complete in itself.
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REPORT OF THE SECRETARY OF AGRICULTURE.

AVasiiixgton, D. C., Xorembe'r lo^ 1916.

S
IR : Tlie half of agTiculture eiiibracing the marketing of

farm products, rural finance, and rural organization

has strikingly occupied attention during the last three and

one-half years. Before 1913 little systematic thought had

been devoted to it and there did not exist, either in the States

or in the Nation, effective instrumentalities to furnish assist-

ance and guidance to farmers in this field, nor had the laAvs

necessary to remedy abuses and control unfavorable condi-

tions been formulated or enacted. In view of the complexity

and novelty of the problems, the accomplishments—legisla-

tive and administrative—have been notable and significant.

This seems an opportune time to summarize them.

Early in 1913 a program for the ensuing four years was

developed. This program in large measure has been

executed. In the first place provision was made promptly

for the creation of the Office of Markets and Rural Organi-

zation. Beginning with a modest sum, the appropriations

for this office, including those for enforcing neAv laws to

promote better marketing, have increased to $1,242,000.

Quickly an effective organization was developed and to-day

the Nation possesses in this department the largest and best

trained and supported staff of ei^oerts dealing with the dis-

tribution of agricultural commodities and rural organization

to be found anyAvhere in the world. It is engaged in investi-

gating all the larger and more difficult problems confronting

farmers in this new field.
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The iiuirler of establisliiiig standards for stjiple agricul-

tural products, of supervising Mie inspection of grains

shipped in interstate and foreign coinnierce and the oper-

ations of cotton futures exchanges, of devising financial ma-

chinerv suited to the needs of the rural population, of de-

veloping a better system of vuirelioiises for agricultural

products, and of Federal aid in highway construction, re-

ceived careful attention. The insult vois the euactiiient of a

lUiinher of highly important laws—^tlie Fottmi Futures Act,

the ITiited States Drain Standards Act, the TTnited States

Warehouse Act, the Federal Farm Loan Act, and the Federal

Aid Road Act.

Under the C<dton Futures Act, which was enacted on

August 18. 1914. and reenacted with amendments in the

Agricultural Appropriation xVet foi- the fiscal yeai* IIRT,

standai’ds for cotton liave been established, the operations

of the futures exchanges have ])een superviseil, and cotton

trading has been placed on a soundei* liasis.

The United States Grain Standards Act, which is included

in the Agricultural Appropriation Act for the fiscal year

1917. will bring about uniformity in grading, enable the

farmer to obtain a fairer price for his product and to im-

prove its quality, and prevent or diminish materially the

shipment of adulterated grain.

The United States Warehouse Act, also included in the

Agricultural Appropriation Act for 1917, authorizes the De-

partment of Agriculture to license bonded warehouses which

handle certain agricultural products. It will make possible

the issuance of reliable and easily negotiable warehouse re-

ceipts, promote the better storing of farm products, and en-

courage the standardizing of storages and of marketing

processes.

The Federal Farm Loan Act was approved on July 17,

1916. It creates a banking system which will reach inti-

mately into the rural districts, operate on terms suited to
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the farmer's needs under s^unpathetic management, intro-

duce business methods into farm finance, bring order out of

chaos, reduce the cost of handling farm loans, place upon

the market mortgages >Yhich will be a safe investment for

private funds, attract into agricultural operations a fair

slmre of the ca]')ital of the Xation, and lead to a reduction or

interest.

A provision in the Federal Eeserve Act, which was ap-

pro \'ed on December 23, 1913, authorized national banks to

lend money on farm mcirtgages and recognized the peculiar

needs (ff the farmei^ by giving his paper a maturity period

of six months.

The Federal Aid Eoad Act, apprcn^ecl July 11, 1916, pro-

vides for cooperatifm between the Federal Government and

the States in the construction of rural post roads and of

roads and trails vithin oj‘ partly witliin the Xational For-

ests. This measure will conduce to the establishment of a

more effeeti^T highway machinery in each State, strongly

influence the development of good road building aJ.ong

right lines, stimuh'iti* lai‘ge]' production and better market-

ing. promote a fuller and more attractive rural life, add

nreath' to the convenience and economic welfare of all the

people, and strengthen the National foundations.

BUEEAU OF MARKETS.

I lia\'e recommended in the estimates for the fiscal year

191S that the name of the Office of Markets and Eural Or-

ganization be changed to ^Bureau of Markets.’' The im-

portance of the v'ork and the size of the organization fidly

justify this change, and there is widespread sentiment

throughout the country in favor of it. It is in the interest

of simplicity tind convenience and will give the organization

a title by which it is already generally known.

The work of the Office of Markets and Eural Organization

has developed very rapidly, and some notable results hc.ve
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been secured. Definite assistance lias been rendered to the

fruit interests of the States of Oregon, Washington, Idaho,

and Montana. An organization composed of cooperative

associations, corporations operating for the producers, and

individual growers vras formed during the past year. The

purpose of the organization is to secure broader distril)ution

through the establishment of uniform grades and marketing

methods. Through it the fruit industry of the Xorth western

States should be placed upon a more efficient l.uisiness basis.

It comprises G5 per cent of the northw^estern fruit industry,

representing an investment of $150,000,000, and supporting

approximately 20,000 growers. This is probably the most

important single activity in forming cooperative organiza-

tions that has yet been undertaken by the department.

Well-tested systems of accounts and records for ]n‘imary

grain elevators, for live-stock shipping associations, and for

cooperative stores have been issued. Systems for country

creameries and cotton warehouses have been devised and are

being tested under commercial conditions. Systems per-

fected by the department for fanners’* cooperative elevators

and for fruit and produce associations already are in exten-

sive use. A plan for adapting farmers' grain-elevator com-

panies to the patronage dividend basis has been worked out

and published.

The issuance of monthly cold-storage reports on apples

has been continued, and the work has been extended to in-

clude butter, eggs, and cheese. These reports show the cold-

storage holdings throughout the country, and include a com-

parison of the holdings of the current year wdth those of the

previous year. In cooperation with carriers, extensive in-

vestigations of the economic waste of foodstuffs in transit

have been conducted. The object of these investigations is

to secure better cooperation between shippers and carriers

and greater efficiency in methods of handling, with a view

to eliminate, or at least greatly to reduce, the present waste.
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MARKETING LIVE STOCK AND MEATS.

A S3^stematic survey of centralized live-stock markets, be-

gun during 1915, has been extended to cover practically all

the large stockyard centers. Arrangements have been made

with 58 stoclnmrd companies to secure monthl}" reports of

live-stock receipts and shipments. A uniform system of

ma]*ket records has been adopted, at the instance of the de-

partment, by a number of the 3"ards. Twenty-six companies

are reporting stocker and feeder shipments separatelv, in

accordance with a form prepared by the Office of Markets

and Eural Organization.

An investigation of the organization and conduct of co-

operative live-stock shipping associations, begun during

1915, has been completed and the results published. The

directory of these associations now includes 485 organiza-

tions, aside from 440 other agricultural associations which

ship live stock as a branch of their business. The farmers’

cooperative packing-house movement was studied and a press

bulletin on the subject was issued.

A conference relative to the marketing of live stock and

meats was held at Chicago November 15 and 16, 1915, for

the purpose of ^Aiscertaining the essential facts pertaining

to the industr}’- with a view to bring about more stable

marketing conditions, more efficient methods, closer coopera-

tion, and a better understanding among all the interests

connected with the industry.” Eepresentatives of all the

National organizations and of other interests concerned

with the live-stock and meat industry participated in the

meeting. The proceedings were published as House Docu-

ment No. 855, Sixtv^-fourth Congress, first session.

Methods and costs of marketing live stock and meats in

the United States vere investigated. Extensive schedules

were sent to 10,500 correspondents of the Bureau of Crox)

Estimates. A summary and discussion of the returns, to-

gether with data on economic factors affecting the cost of
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jiuu'keting and distribution, lias been piiblislied. A prelimi-

naiT investigation of the sources, accuracy, and use of

market reports on live stock and meats has been made.

The results of this study also have been published and have

been utilized in the development of plans for tlie organiza-

tion of a demonstiaation market neves service foi- live stociv

similar to that uovs conducted foj’ perishable crops. An
appropriation of $6o,000 has been made available for the

piiipose. Othej- subjects which received r.ttention are paib-

lic abattoirs, transportation of live stock, organization and

methods of the wholescale meat-packing industry, and local

marlceting of live stock and meats.

Survejvs have been made of the marketing faedities Ibi*

agricnltural products in iiine cities and advice lias ))een gi\eu

regarding the location, establishment, and managemeid oF

miiiilcipal retail and wholesale }uil)li(* markets. Detailed

studies also have been made cd local conditions in other (-ities.

The depaj’tment now is jirepared to furnish a model design

for a public I'etail market, with the cost, fully equipped,

estimated on the basis of square feet. Designs of model
steel sheds for use on open farmers’ markets also are

available.

Investigations concerning methods of handling and grad-
ing perishable products and the practicability of the stand-

ardization of the products and their containers have
progressed rapidly. Tentative grades for sweet potatoes of
Arkansas and Bermuda onions of Texas have been worked
out and adopted by the local growers' associations. Several
standardization laws. Federal and State, have been enacted
during the year. The most significant Federal legislation
in this field is the United States Grain Standards Act. Con-
gress also has established the 2, 4, and 12 quart sizes, with
certain dimensions, as standards for Climax baskets for
grapes and other fruits and vegetables, as well as the dry-
measure one-half pint, pint, quart, or multiples of the quart
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as standards of capacity for baskets or other containers for

small fruits, berries, and vegetables.

Preliminary plans have been formulated for the investi-

gation of foreign markets for American farm products and

for assistance in the development of the export trade under

normal conditions, xi representative of tlie department re-

cently conducted investigations in Europe along this line.

The work, in so far as possible, will be done in close coopera-

tion Avith the Departments of State and (fommer(*e.

A survey of State marketing activities has been made and

the results published. Provision was made in the Appropria-

tion Act for the fiscal year 1917 for cooperation with the

several States in the employment of marketing agents.

This profusion should enable the department to bring about

a close coordination of the marketing activities and policies

of the varioiis States with those of the department.

DEMOXSTUATIOK aiARKET XEAVS SERVICE.

The value to producers of fruits and vegetai^les of the

experimental iiiarket neAvs service inaugurated in 1915 re-

sulted in insistent demands for the extension of the work.

During the past yeai’ telegraphic j'eporcs haA^e been received

from 33 important metropolitan markets and from officials

of all railroads serving producing territory. T]ie informa-

tion thus secured has been fmaiished to growers, shippers,

and distributors through 35 temporary offices in producing

territories and 11 permanent offices in large cities. State-

ments from growers and shipjpers of tomatoes, straAvberries,

peaches, cantaloupes, AAOitermelons, onions, grapes, apples,

and potatoes indicate that the actual monetary saving due to

a Avider knoAAdedge of market conditions has exceeded the

cost of the service many fold.

The education of producers in the proper marketing of

farm products, the avoidance of unnecessaiy losses due to

diversions in transit, and the encouragement giA’^en to groAV-

ers Avho desire to reach new consuming centers are some of
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the benefits resulting from this attempt to develop for the

farmer a reliable business basis.

THE COTTON EHTUUES ACT.

The v'ork under the Cotton Futures Act, which was re-

enacted with amendments at the last session of Congress, pro-

gressed satisfactorily. In addition to the Official Cotton

Standards of the United States, which vrere promulgated

on December 15, 1914, official cotton standards for tinges

and stains were promulgated on January 28, 191C. licpro-

diictions of these standards were furnished the future ex-

changes and spot maiffiets which have adopted the official

standards for white cotton.

While the compulsory use of the official standards extends

only to contracts on future exchanges made subject to sec-

tion 5 of the act, they were accepted and used voluntarily in

all the more important spot markets and form the basis of

their dealings. Demonstrations of the use of the standards

have been conducted among farmers in many of the cotton-

producing districts of the South, and arrangements have

been made to provide 125' county agents in that region with

reproductions of the standards.- The interest in, and ap-

proval of, the Official Cotton Standards is not confined to

thisnountry. This is shown by the fact that the Eotterdam

Cotton Exchange has adopted them.

As a result of the operation of the Cotton Futures Act,

quotations for spots and futures have maintained a steady

relation to each other. Future quotations now are better

indications to the farmer of the value of his commodity than

formerly. This uniformity has demonstrated the value of

the future markets for legitimate hedging purposes. It is

clear, thei*efore, that the general purposes of the act have

been, and are being, accomplished.

GRAIN STANDARDS AND WAREHOUSE ACTS.

The Office of Markets and Eural Organization, in coopera-
tion with the Bureau of Plant Industry, has been charged
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with the duty of administering the United States Grain

Standards Act. Plans for its enforcement have been de-

veloped as rapidly as possible.

Official standards for shelled corn, effective December 1,

1916, were issued on September 1. These standards consist

of 6 grades each for white corn, yellow corn, and mixed corn,

and also a sample grade, making 19 grades in all. As the

inspection requirements of the act are not operative as to any

grain until standards for it have been established there-

under, the supervision of inspection and grading for the

present will be confined to corn. Standards for wheat and

oats are in process of determination. Studies for the pur-

pose of securing the information necessary to establish

standards for other grains, including the grain sorghums,

ai‘e under way.

Tentative rules and regulations for the enforcement of the

act were published and distributed on October 14. 1916, and

all interested parties w^ere given an opportunity to make

suggestions concerning them. Public hearings w^ere held in

four of the large grain marketing and exporting centers and

in Washington. The suggestions received b}^ letter and at

the hearings were fully considered in drafting the final form

of the rules and regulations, which w^ere promulgated on

November 6, 1916, effective December 1, 1916.

Examinations have been held at various points to de-

termine the competency of persons who have applied for

licenses to inspect and grade shelled corn and to certificate

the grade thereof. Licenses relating to other grains wfill not

be issued until standards for them have been established.

In order that the work of licensed inspectors may be

supervised properly, and appeals and disputes under the act

dealt with promptly, it has seemed advisable for the present

to divide the country into 32 districts. This number may be

increased when standards for other grains have been estab-

lished. The districting has been made with a view to place

54159®—TBK 1916 2
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all sections of the country in convenient reach of a grain

supervisor. In each district there will be an office of Federal

grain supervision, usually in charge of a grain supervisor or

a board of gi'ain supervisors. The city in which the office is

located has been designated in each case as the district head-

cjiiarters. The right to appeal or to refer a dispute in all

cases must be exercised by sending the question for deter-

mination to the grain supervisor in charge of the particular

district under whose jurisdiction it falls.

Grain producers and all branches of the grain trade have

shown a commendable desire to cooperate with the depart-

ment in bringing about the most beneficial operation of the

law.

The administration of the United States Warehouse Act

has been intrusted to the Office of Markets and Rural Or-

ganization. The rules and regulations for its enforcement

are in course of preparation. A tentative draft will be

published in the near future, and all interested parties will

be given an opportunity to submit suggestions.

THE FOOD SUPPLY.

-Interesting questions arise as to whether the domestic

food supply of the Nation is keeping pace with the growth

in population and as to what are the prospects for the fu-

ture. The following table in this connection is illuminating

:

i^oo(Z supply of the United States.

Population : June 1, 1900 75, 994, 575
June 1, 1910 92, 174, 515
June 1, 1916 101, 882, 479

Production.

Item.
Total.

Per
capita.

Meats: Beef, veal, mutton, and pork (poimds):

1899 18.865.

000.

000

19. 712.

000.

000

22.378.

000.

000

248.

2

213.9

219.6

1^09

1915

Dairy' products:

Milk (gaHons)—

1899 7, 265,804,304 ! 95.6

1909
1 7,466,406,384 81.0

1915 (estimated 0 7, 696, 844, 000
1

75.5

1 Based upon average annual increase, 1899 to 1909, as stiovm in census.
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Food supply of the United States—Continued.

19

Production.

Item.
Total

Per
capita.

Dairy products—Continued.

Butter and cheese (poimds)—

1S99 1,790,097,244

1,942,378,069

23.

6

1909 21.1

1915 (no data available)
i

Poultry products:

Poultry raised (number)—

1S99

1909 488.500. 000

555. 500. 0001.294.000.

000

1.591.

000.

000

1.811.

000.

000

989, 275, 000

1,046,541, 000

5.3

Eggs (dozens)—

1899 17.0

1909 17.3

1915 (estimated C 17. S

Fish (pounds):

1900-1904 2 12.5

1908 3 11.6

1915 (no data available)

Cereals: Com, wheat, and rice (bushels):

1899 ! 3,333,868, 710

3, 257, 407, 468

4, 094, 986, 999

273,318,167

389, 194, 965

359, 103,000

42, 517, 412

43-9

1909 35.3

1915 40.2

Potatoes (bushels):

1899 3.6

4.21909

1915 3.5

Sweet potatoes (bushels):

1899 . 56

1909 59, 232, 070

74, 295, 000

7, 075, 557

.64

1915 .73

Citrus fruits: Oranges, lemons, and grapefruit (boxes):

1899 .093

1909 23, 447, 044 .254

1915 (estimated) 24, 670, 282

197, 455, 620

.272

Orchard fruits: Apples, peaches, and pears (bushels):

1899 2.6

1909 190,433,327

304, 686, 000

463, 218, 612

426,565,863

2.1

1915 3.0

Small fruits (quarts):

1899 6.

1

1909 4.6

1915 (no data available)

Sugar (pounds):

1899 486, 006, 871

1,688,300, 143

2, 025, 680, 000

6.4

1909 18.3

1915 19.9

1 Based upon average annual increase, 1899 to 1909, as shown in census.
2 Based upon population June 1, 1902, 79,230,563.
s Based upon population June 1, 1909, 90,556,521.
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These statistics cover the past 10 3^eai‘S. ithin this ])eriod

the population of the Nation has increased, in i*ound nnin-

hers, 26,000,000, or 33 per cent. The articles dealt with

cover the more important parts of the diet of the people.

Meats and dairy products constitute 37 per cent of the aver-

age diet, fish 2 per cent, cereals 31 per cent, Irish and sweet

potatoes 13 per cent, and other vegetables S per cent. It is

notable that, notwithstanding the very rapid increase in

])apulation, the production per capita of the commodities

indicated, with the exception of meats and dairy products,

has remained ai^proximateh^ the same or has increased.

Similar statistics are not available for vegetables, other

than Irish and sweet potatoes, but it is reasonable to assume

that there has been at least a proportionate increase in pro-

duction. The figures for Irish potatoes may be taken as a

fair index of the normal increase of vegetable products.

The potato acreage increased from 2,938,778 in 1899 to

3,668,855 in 1909, or 21.8 per cent, while the value of the

product increased during the same period from approxi-

mately $98,100,000 to approximately $166,4:00,000, or 69.2

per cent. The value of all other vegetables increased dur-

ing the 10-year period from $120,000,000 to $216,000,000

and the acreage by over 600,000. The statistics regarding

yanned vegetables are significant. In 1899, 19,300,000 cases

of canned vegetables, valued at approximately $28,700,000,

were packed in the United States. In 1909, 32,800,000 cases,

having a value of approximately $51,600,000, were packed.

The area from which vegetables are drawn constantly is

increasing, and improved canning, marketing, and transpor-

tation facilities have made it possible to supply (jur large

markets with vegetables in greater variety throughout the

year. It is a well-known fact that the consumption of fruits

and vegetables has increased considerably in recent years

and that they constitute a larger and more important p»art of

the permanent diet of the people.
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With all the agencies now available for inq^roving agri-

culture there is ground for optimism as to the ability of the

Nation not only to supply itself with food, but increasingly

to meet the needs of the world.

INCREASING THE MEAT OUTPUT.

To increase the meat production of the United States has

been one of the principal aims of the department in recent

years. This can not be accomplished in a day, but requires

stead}^ constructive effort over a period of years. What-

ever may have been the influence of the department ‘s work,

it is gratifying to note that the decline in beef production

reached its lowest point in 1913, and that since that date

there has been a material increase, while there has been a

marked advance in the number of swine since the census

year 1899. The number of sheep has continued to decline,

but only to a slight extent. The number of animals slaugh-

tered and the quantity of meat products prepared under

Government inspection during the past fiscal year are the

largest in the history of the service; yet this heavier slaugh-

tering has been accompanied by an increase in the remain-

ing stock of animals.

In December, 1918, a committee of experts was appointed

to make a thorough survey of the meat situation. As a re-

sult of this study, the department recently issued a series

of illuminating reports. They furnish information of value

not only to the public but also to the department and sug-

gest more definitely the lines of attack which the department

should follow in its efforts to increase the meat suppl3G

The activities of the department have taken two principal

directions— (1) checking and eliminating diseases and

jaarasites and (2) increasing and improving stock raising by

extending the industry where conditions are favorable and

by pointing the way to better breeding and feeding.
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COMCATIXG STOCK DISEASES.

The eradication of the southern cattle tick is proceeding

more rapidly than ever before and is opening up for beef

and dairy production a large territory. During the past

fiscal year 31,358 square miles -were released from quaran-

tine and, in addition, 9,493 square miles were released on

September 15, 1916. Within the past three j^ears the quar-

antine has been removed from 106,810 square miles, making

a total of 294,014 since the -work was begun in 1906. This

represents a territory greater than the combined areas of

South Carolina, Georgia, Florida, Tennessee, Alabama, and

Mississippi. More than 40 per cent of the original tick-

infested territory has been cleared, and therefore the direct

losses, originally estimated at $40,000,000 annually, are

being greatly reduced.

The diseases known as sheep scabies and cattle scabies like-

wise are being eliminated rapidly from the Western States.

During the fiscal year 1916, 43,243 square miles were re-

leased from quarantine for sheep scabies and 12,691 for cattle

scabies. At present only 286,398 square miles remain under

quarantine for sheep scabies and 3,817 for cattle scabies.

Hog cholera.—Hog cholera, always the cause of heavy

losses throughout the country, is less prevalent this year

than for many years. This is clue, in marked degree, to the

wise application of the protective serum devised by the de-

partment and to the demonstratioir work in certain selected

counties. The beneficial results of the field demonstrations

are shown by a comparison of statistics for the 14 experi-

mental counties before the work was undertaken and after it

had been in progress for a time. There was an increase in

the number of hogs raised in these counties from 859,910 in

1912 to 1,334,644 in 1915, while during the same period there

was a decrease in the number that died from 152,296 to

30,668. This is an increase of 474,734 in the number raised

and a decrease of 121,628 in the number lost, or a total gain
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of 596,362 hogs. This demonstration shows what can be

accomplished by the use of serum with sanitary measures,

and undoubtedly has led to the extended use of such methods

by farmers. The experimental plan would be impracticable

and too expensive for the department to operate on a large

scale, but the work will be continued in a modified foian.

Contagious abortion.—Contagious abortion in recent years

has reached such proportions as seriously to threaten the

cattle-raising industry. It strikes at the source by curtailing

the production of calves. It has been studied by the depart-

ment, and vigorous efforts are being made to advise stock

breeders as to its nature and means of prevention and eradi-

cation. The last Congress, upon the recommendation of the

department, made a special appropriation of $50,000 for

attacking the problem.

Foot-and-mouth disease ,—I am glad to be able to report

the complete suppression of foot-and-mouth disease during

the year. The disease appeared near Niles, Mich., late in

the summer of 1914 and reached 22 States and the District

of Columbia. It extended entirely across the country, from

Massachusetts on the east to Washington on the west, the

region of greatest prevalence being from New York to

Illinois.

After July 1, 1915, the disease occurred only in Illinois,

Massachusetts, New York, Indiana, and Minnesota. Before

the end of August it had been eradicated from the last three

mentioned States. It recurred in Massachusetts in October,

1915, and was promptly suppressed. In Illinois the last herd

of cattle affected by the natural spread of the disease was

disposed of in February, 1916. The infection reappeared,

however, early in May among some test animals on a pre-

viously infected farm. These animals had been placed there

to determine, before the owner was allowed to restock his

farm, whether the disinfection was effective. As the clean-

ing and disinfection of these premises had been done under
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very unfavorable weather conditions, the outbreak was not

entireh" unexpected. The diseased animals were slaughtered

promptly and the premises again disinfected. There has

been no recurrence of the disease anywhere in the United

States. The last quarantine restrictions were removed June

5. 1916. Supervision by veterinary inspectors has been con-

tinued in the lately infected areas after removal of (]uaran-

tine. as a precaution against any infection that may have

remained.

This outbreak was the most serious invasion of this dis-

ease that has ever menaced the live-stock industry of the

country. It was overcome only after a hard struggle in

which the authorities of the various States affected co-

operated coi’dially with the Federal Government. We are

fortunate to have escaped with no greater losses. Other

countries have been unable to eradicate the disease after it

has gained a foothold and have to endure constant heavy

losses. As a protection against future outbreaks of this or

other diseases of a character to threaten seriously the live-

stock industry, Congress has made a special appropriation of

$1,250,000. It also has provided, upon the recommendation
of the department, that l^reeding value, as well as meat or

dairy value, may be taken into account in compensating
owners for animals destroyed hereafter in the eradication

work.

TUBERCULOSIS OF FARM ANIM.WS.

Tuberculosis probably is the most common, destructive,

and -widely disseminated of the infectious diseases of domes-
tic animals, especially of cattle and swine. Its seriousness
is emphasized by the fact that it is transmitted to human
beings. This may be prevented in reasonable measure by
the pasteurization of milk and the inspection of meat.
There remains, ho-wever, the problem of eliminating the
disease from farm animals in order to prevent losses esti-

mated at $25,000,000 a year in the United States. This is
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the greatest problem confronting the live-stock industry of

the country. Its very magnitude discourages the undertak-

ing of any general plan of eradication.

Despite all that has been done in the past 10 or 15 years,

there is no indication that tuberculosis of cattle and hogs

is oh the decline in the United States. It has been reduced

or partially checked here and there, and even eradicated

from some herds; but generally it is as prevalent as ever.

The disease can be prevented and some definite system of

eradication should be inaugurated. Three undertakings;

seem practicable at thjs time.

Eradication from fure-hred herds.—The first is the eradi-

cation from pure-bred herds of cattle. It is not necessary

to resort to compulsion. The department should be placed

in position more fully to assist individuals who wish to

undertake the complete eradication of the disease from their

herds. It could appl}^ the tuberculin test and, in case in-

fected animals are discovered, advise and supervise their

proper disposal or management. The imthless slaughter of

all tuberculin reactors is not necessary. Many of them may

be safely retained under proiDer quarantine conditions and

their offspring raised free from tuberculosis. This plan has

the approval of the breed-record associations in general and

of many individual breeders. Numbers of breeders have re-

quested that their herds be tested. Compliance with these

requests to the extent of the limited funds available has

yielded very satisfactory results.

Eradication from hogs.—Tdh.e second undertaking is the

eradication of tuberculosis from hogs. The experts of the

Bureau of Animal Industry believe that this would be rela-

tively easy of accomplishment. Hogs do not convey the

disease to one another to any appreciable extent. They con-

tract it from cattle, chiefly in two ways—by being fed on

nonpasteurized products from creameries and by following

cattle of somewhat mature age in the feed lot and feeding
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upon the undigested grain. An educational campaign

should be effective in removing these two sources of infection.

It also may be desirable to have State laws requiring the

pasteurization of skimmed milk and other products before

they leave the creameries.

Eradication from restricted areas.—Th.^ third undertaking

is complete eradication in restricted areas. The plan would

be to select certain communities in which, after a thorough

educational campaign had been made, the stock owners are

willing to cooperate in eradicating the disease entirely from

that territory. This would require the slaughter of infected

animals and would necessitate reasonable indemnit}^ for the

animals slaughtered. The latter feature undoubtedly would

require large expenditures.

The results accomplished in the District of Columbia afford

an example of what can be done where systematic local

eradication is undertaken. .By means of repeated tuberculin

testing, accompanied by the slaughter of the reacting ani-

mals, tuberculosis among cattle in the District has been re-

duced in a few years from nearly 19 per cent to slightly over

1 per cent. The joining of areas freed of tuberculosis in the

manner proposed gradually should result in the elimination

of the disease from gToups of counties and from entire States.

Such an undertaking would be very similar to the plan of

exterminating cattle ticks in the South. This work was be-

gun systematically in 1906 in certain restricted areas on the

border of the infested region. At first the opposition of the

local people was almost unanimous. Even the fact that the

tick is the carrier of splenetic fever was quite generally dis-

believed. Persistent work in these few regions, however,

eventually produced good results. Gradually the people

were convinced that the tick is an evil; that its eradication

would be advantageous; and that the cost would be small in

comparison with the benefits. The tick-eradication move-

ment is now going forward very rapidly. Furthermore, this
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activity was begun almost exclusively at department ex-

pense. Last year the department spent approximately

$400,000 in tick eradication, while local agencies, including

State and county governments, expended double that amount,

or $800,000. This indicates what can be done when the peo-

ple concerned appreciate the real significance and value of

an undertaking.

Such a plan should succeed against tuberculosis. It is a

large task. Its feasibility will have to be thoroughly estab-

lished first, as was the case with tick eradication. In the

beginning the methods for tick eradication were crude and

cumbersome. Improvements were made, however, until the

present efficient system was developed. These suggestions,

if carried into effect, should assist in developing a compre-

hensive plan for dealing with the tuberculosis situation

which will meet with approval and lead to ultimate success.

The department has recommended in the estimates for the

next fiscal year that an appropriation of $75,000 be made

for the inauguration of the work.

DEVELOPMENT OF STOCK EAISING.

Experiments by the department, in cooperation with the

State experiment stations, have shown conclusively that the

South is well adapted to economical beef and pork produc-

tion. It is beginning to take its place with other sections

as a stock-raising territory. Numerous breeding herds are

being established. The leading beef-cattle breeders’ asso-

ciations are featuring the southern trade, and two of them

are holding sales in cooperation with the department. Cat-

tle from southern herds have won the highest honors in

northern show rings, and steers from southern feed lots,

after being properly fattened, now command good prices in

northern markets. This work is not for the benefit of one

section alone; the entire country will profit from the exten-

sion of meat production into new territory.
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A study of groAving beef animals in the corn belt also Avas

made, and records ATcre obtained of the cost of raising calves

from nearly 15,000 coavs. The results shoA\- that calves, as a

rule, can be raised at a profit, although the cost of produc-

tion is higher than is usually thought.

The boys' and girls’ pig and poultry clubs are valuable

agencies for enlarging the meat output, as Avell as for train-

ing and developing the coming generation of farmers. The

membership of both classes of clubs more than doubled

during the year. The pig clubs now have more than 21,000

members and the poultry clubs 8,500.

Xational Forest ranges .—The investigations conducted at

the instance of the committee appointed to study the meat

situation indicate that there has been an increase of from

15 to 30 per cent in the carrying capacity of the National

Forest ranges. This has been brought about by systematic

regulation, better methods of handling stock, imjDroving and

increasing the number of watering places, opening up unused

or inaccessible ranges, the building of drift fences, and the

lessening of losses from poisonous plants. These ranges

BOAT are supporting OA^er 1,750,000 cattle and 7,850,000 sheep,

exclusiA^e of calves and lambs. It is estimated that Avithin

the next 10 years their carrying capacity Avill be increased

by an additional 15 per cent and that they Avill be capable

of-supporting fully 2,000,000 cattle and 9,000,000 sheep.

•

' As preAdously pointed out, regulated grazing on the public

lands outside the National Forests -Avould permit a con-

siderable addition to the country’s meat supply. At present

these lands. A^dnch include an area of over 250,000,000 acres,

are not supporting the number of animals that formerly

grazed upon them. By the application of a system of

control and development similar to that used on the National

Forests, it would be possible greatly to increase the number
of meat-producing animals upon the public ranges.

-Destruction of forage ly rodents.—YAxe grazing value of

the western stock ranges is much reduced by the depreda-
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tions of prairie dogs and ground squirrels. More than

225000.000 acres in 12 States are infested with j^rairie dogs.

These rodents often coinj^letel}" destroy the forage plants

over considerable areas and cause enormous damage to grain

and other crops. Ground squirrels occur in large numbers

in 18 States. While they are less destructive to forage plants

than prairie dogs, they consume large quantities of forage

and grain. In North Dakota alone the annual loss to farm-

ers from the destruction of grain by ground squirrels is esti-

mated at over $3,000,000. The Bureau of Biological Survej^

has developed new methods of -poisoning these pests at a

cost of approximately 5 cents per acre. This is less than

the grazing value of the land for a single year. The bureau

practically has eradicated prairie dogs from more than

2,000.000 acres of public lands and ground squirrels from

500.000 acres. The complete elimination of them should

enable the ranges and farms of the West to carry a million

cattle and a million sheep more than at present.

' Predatory animals .—The annual losses of live stock in the

United States, mainly upon the public domain, from the

depredations of such animals as wolves, -coyotes, mountain

lions, and bears, exceeds $12,000,000. Wolves and coyotes are

subject to epidemics of rabies and, therefore, are peculiarly

a menace to domestic animals and human beings. There was

a serious outbreak of this disease among coyotes during the

past year. It was prevalent in several States in the North-

west and was especially disturbing in Nevada.

Congress appropriated $200,000 for the destruction of

predatory wild animals during the past year. The sum of

$250,000 is available for this purpose during the fiscal year

1917. A force of hunters and trappers has been organized

in the infested States, and 543 wolves, 19,170 coyotes, and

many other predatory animals have been destroyed. As a

single wolf has been known to kill more than $3,000 worth

of stock in -one year, the effect on the stock-raising industry
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of the elimination of this number of destroyers is apparent.

A continuance of the campaign should eliminate a large part

of the losses from this source and also should check the

spread of rabies among wild animals.

THE SHEEP INDUSTRY.

Xorinally the United States imports from about two-

hftlis to more than one-half of the wool required for do-

mestic consumption. During the past three years importa-

tions have ranged from nearly 250 million to more than 500

million pounds each year, the average being over 300 million

pounds. The total consumption of lamb and mutton dur-

ing the past 10 years has increased appreciably. In the

fiscal year 1907 more than million sheep and lambs were

slaughtered at plants subject to Federal inspection. The

number now averages about 13 million per annum.

In some sections of the United States there has been a

steady decline in sheep production since the earliest statisti-

cal reports. This has been true also in every other settled

country except Great Britain. The explanation undoubt-

edly is an economic one. In general, the primary purpose of

sheep growers has been to produce wool. This can not be

attained profitably on high-priced land. Naturally, there-

fore, with the increase in land values there is a rapid decline

in the number of sheep. In Great Britain meat has been the

principal product and wool the by-product, and the sheep

industry has flourished.

'Waste land made 'productive ,—If American farmers will

follow the British custom the industry can be put on a profit-

able and permanent basis. The greater number of sheep in

Great Britain are raised in the hills and on land comparable
to much of the “ waste land ” of American farms. The areas

in this country, especially in the East and in parts of the

South, now relatively little used, can profitably be devoted
to sheep production if the farmers will secure the proper
breed of sheep.
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Sheep also can be made profitable on higher-priced land,

as British experience shows. They compare favorably with

other animals in economy of production. They require a

minimum of expensive concentrated feeds. They exceed the

other larger animals in the rate of maturity; lambs can be

made ready for market at from four to six months. They

make possible the economical and fuller use of labor. They

are of assistance in keeping the farm free from weeds. The

sheep farm is usuail}^ a weedless farm.

Extemioii of industry .—In the United States only one in

seven farms of over 20 acres now supports sheep, with an

average of one sheep of shearing age to 3 acres of land.

The 300 million pounds of wool now imported annually

could be secured from 50 million sheep, and this number

could be added to our stock if a fourth of the remaining

farms sustained one sheep for each 3 acres.

In 1914 the Animal Husbandry Division of the Bureau

of Animal Industry and the Bureau of Crop Estimates can-

vassed crop reporters in 80 States in reference to sheep on

farms. The replies indicated that the number could be in-

creased 150 per cent without displacing other animals. It

is to our settled areas, particularly in the Central, Southern,

and Eastern States, that we must look for an increase in the

number of sheep.
THE DAIRY INDC STRAY

The profits of agiuculture ultimately depend on the in-

telligent cultivation of the soil and the iDreservation of its

fertility. Dairy farming is increasing in almost every sec-

tion of the country, largely because it is the most economical

form of agTiculture so 'far as soil fertility is concerned. A
ton of butter removes from the soil less than a dollar's worth

of fertilizing elements. Dairying also is growing* because

dairy products are an important part of our food supply.

Opportunities for dairying are found in eveiy agricultural

district. The different sections of the country have charac-

teristic peculiarities, but all need milk and its products.
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Cheese production.—In 1900 this country produced 1,022

million pounds of butter and 321 million pounds of cheese.

In 1870 our cheese exports amounted to 57 million pounds.

They steadily increased until 1881, when the total was 148

million pounds. After that date they decreased rapidly

until in 1914 they had dropped to less than 24 million

pounds. On the other hand, our imports of cheese amounted

to 24 million pounds in 1870 and advanced slowly until 1900,

when 134 million pounds were imported. From 1900 to

1914 the imports increased to 64 million pounds. Much of

this cheese could and should be produced in the United

States.

Most of the cheese in this country has been made in the

territory around the Great Lakes, where climatic conditions

are favorable to the handling of Avhole milk. All the valleys

in the Rocky Mountain section and a large area on the

Pacific^ coast offer splendid conditions for cheese production.

So, also, does the mountain section of the South, including

parts of West Virginia, Virginia, Tennessee, North Carolina,

South Carolina, and Georgia. Three factories have been

established in one of these States and have been very suc-

cessful.

Cooperative associations.— Rigid selection, intelligent

breeding, and skillful feeding are important factors in

economical production. Covf-testing associations teach rigid

selection and skillful feeding. Cooperative bull associations

promote intelligent breeding. In cooperation with the vari-

ous State agricultural colleges the department has greatly

extended the work of these associations. For several years

cooperative bull associations have been common in some parts

of Europe. The first association of the kind in the United
States was organized in Michigan in 1908. In this country

their growth has not been rapid, but as a rule they have been
successful. They provide for the joint ownership, use, and
exchange of high-class, pure-bred bulls. If skillfully man-
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aged, these associations should become potent factors in the

upbuilding of a more profitable dairy industry.

A large i^art of the -work of the cow-testing associations

and cooperatii^e bull associations has been done in the North

and West. In Wisconsin alone there are more than 50 cow-

testing associations, while the cooperative bull associations

have been especially successful in Massachusetts, northern

Michigan, and North Dakota. The dairy industry in the

Eocky Mountain and Pacific Coast States recently has made

great progress, owing in part to the importation of carefully

selected dairy cows and registered bulls from the East and

IMiddle West. Its development in the South has been very

marked during the past year. A beginning was made in the

work of cow-testing associations and cooperative bull asso-

ciations. Five of the agricultural colleges have organized

creameries to encourage dairying and to provide a market

for the increased production of milk and cream. These

creameries furnish excellent facilities for teaching students

improved methods of manufacturing and handling dairy

products.

Corrhrmmty development in dairying ,—Community devel-

opment in dairying was undertaken by the department in a

typical small CTeamery community in northern Iowa in 1910.

The object of the experiment was to determine the practi-

cability of employing slrilled instructors to assist such com-

munities in bringing the dairy business to a higher level.

The work, which proved to be financially successful, was con-

tinued for five years, and similar work now is being carried

on, with even greater success, in the vicinity of Grove City,

Pa. If the 5,000 creameries in this country should adopt

the community development plan, it doubtless would result

in greatly enlarged profits for the patrons.

The creamery extension work has increased the efficiency

of a large number of creameries. The department also has

given assistance in building and equipping creameries, rear-

54159**—TBK 1916 3
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ranging’ the niacliinery, systematizing the methods of opera-

tion, eliminating losses, and improving the quality of the

products.

Research work .
—^The activities indicated are almost en-

tirely of an educational nature. The department also is

conducting investigations relating to dairy problems on a

scale which is unequaled anywhere else in the world. Much

of this work, in its beginning, is of a highly technical nature,

but results are being accumulated which are of great practi-

cal value in the field demonstration work. Extensive study

of the types of bacteria in milk, their origin, and the chan-

nels through which they contaminate milk, has established

a reasonable basis for dairy sanitation. Perhaps the most

striking example of the application of the results of labora-

tory research to practice is the developrnent of methods of

manufacture of some of the foreign cheeses which make up

the bulk of our cheese imports.

PKOnnCTION OF FOOD CROPS.

The production of food crops adequate to meet the con-

suming needs of the country and the export demand is a

matter of large importance to the American people. Our

potential agricultural resources in this respect are so varied

and ample that there can be no doubt of our ability abund-

antly to supply our domestic wants, when climatic conditions

are normal and the foreign demand is not excessive. One of

the greatest agricultural needs, therefore, is the stabilizing

of production.

Sharp fluctuation of yield and price from season to season

tends to stimulate speculative and superficial farming and

to discourage the systematic crop rotation and thorough cul-

tural practice which are essential to an enduring and econom-
ically sound agriculture. It is obvious that, in large measure,

stabilization of production must be brought about through
the use of better adapted or improved crop varieties, more
systematic and rational crop rotations, and improved agri-
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cultural practice generally, including, in manj^ sections,

larger attention to live-stock production.

The extent to which the productiveness of such a crop as

corn can be improved through continued selection is illus-

trated strikingly by the results of work done by department

specialists. For 14 seasons the yields of 10-acre fields of

corn, planted on a 3,000-acre farm in Ohio with seed selected

from the department cooperative improvement plots on the

farm, have been contrasted with the farm yields of the same

variety of corn less rigidly selected and gTown under identi-

cal cultural conditions. During the first seven-year period

the fields planted with department seed jdelded 13.3 bushels

per acre more than the farm fields, while for the second seven

years the increase averaged 21.8 bushels per acre.

It should not be inferred that such increases in yield can

be secured except through very efficient crop-improvement

work; yet it is obvious that, as the principles of crop im-

provement are better understood and more generally applied,

larger yields per acre should result. In addition, a great deal

can be accomplished through increase of soil fertility and

better cultural methods. Enough has been done in this direc-

tion by the State experiment stations and the department,

and also by good farmers, to justify the expectation that

considerably increased acre yields gradually will be brought

about in a large part of the area adapted to the staple food

crops.

EXTENSION OF AREAS OF PRODUCTION.

Very destructive climatic conditions never occur in this

country with equal severity throughout all the staple-crop

regions. It is highly desirable, therefore, further to broaden

the areas for these staples as far as experience and sound

economics may warrant. While progress in this direction

necessarily is slow, it is gratifying to note that in recent years

the production of corn in the Southern States has increased
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gventlj. At the same time the frontier of commercia] corn

l^rodnction has advanced steadily northward in the upper

Mississippi Valley and Plains States.

Farther south and west, especially in western Kansas,

Oklahoma, and the Panhandle of Texas, corn is being dis-

placed to a considerable extent by the grain sorghums be-

cause they more regularl}^ produce profitable crops. Ap-

proximately d million acres now are devoted to these crops.

One of these sorghums has been changed by systematic

breeding into a standard variety which produces a much

larger yield of grain. Dwarf milo, a recent result of sys-

tematic breeding for low stature, has a higher grain-yielding

power under adverse conditions than the tall variety. Dur-

ing the past four years it has become the leading variety

grown in Oldahoma, Texas, and New Mexico. As the

sorghimi grains in large measure serve the same purposes

as corn, the economic soundness to the Nation of their en-

larged production is apparent.

In the Sacramento Valley of California, where this de-

partment has been investigating the possibility of rice cul-

ture, the acreage devoted to that crop has increased during

the past five years from 1,400 to 67,000. The farm value of

the current crop approximates $3,500,000. The increased

production of wheat, oats, and other small grains in the

Southeastern and South Central States, which was specially

stimulated by the cotton-market crisis of 1914, tends to

stabilize the food supply. In several States the acreage

planted to these grains was enlarged by from 50 to 100 per

cent.

Adaptation studies of the hard red winter wheats, which

formerly were restricted to a limited part of the Central

Plains region, have shown that they can be grown through-

out a much larger area. During the past four years they

have become established extensively in Montana and in the

States of the Great Basin and the Pacific Northwest. In
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the States west of the Eocky Mountains they have largely

replaced the soft wheats.

The area devoted to durum wheat has strikingly increased.

This crop now is well established in western North Dakota,

South Dakota^ eastern Montana and Wyoming, and north-

eastern Colorado. As the durum varieties are more resis-

tant to rust than other types and require less rainfall, their

introduction by the department has proved to be of very

great importance to the country. The durum production

already has attained a magnitude of 4-0 million bushels in a

single year.

Two new pure lines of Kherson oats have been developed

in cooperation wdth the Iowa Agricultural Experiment Sta-

tion and have been widely distributed in Iowa and adjoin-

ing corn-belt States. A large number of tests by farmers

have shown a 10 per cent increase in jdeld over the varieties

previously grown. Their adoption for the entire oat acre-

age of Iowa probably would result in an increase in produc-

tion in that State alone of from 12 to 15 million bushels.

A systematic study of the soy bean, with a view to deter-

mine the relative adaptability of varieties to regions, the

best methods of culture, harvesting, and threshing, and the

uses to which it can be put, has been under way for several

years. This study has thrown much light on its economic

possibilities. It not only produces forage for live stock, but

oil for various uses can be obtained from the seed, and

meal, flour, and other food products can be made from the

resulting cake. Through the efforts of the department, cot-

ton-oil mills crushed during the past season over 100,000

bushels of southern-grown soy beans with satisfactory re-

sults from the oil standpoint, while soy-bean flour, or meal,

and other food products made from the resulting cake,, are

being marketed by several manufacturers.

As the soy bean can be produced under widely varying

climatic and soil conditions, it seems certain in the future
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to occupy a larger and more important place in our agri-

culture and in our food supply.

CALIFORNIA CITRUS INDUSTRY.

The citrus industry of California, although tracing its

beginnings back to individual plantings by early settlers,

owes its present magnitude and commercial importance in

large measure to the introduction by this department many

years ago of the Washington navel orange from Brazil. The

present production of this variety in that State is estimated

at approximately 27,000 carloads in a normal year, or about

two-thirds of the total orange shipments of the State. It

has, in fact, become the most important citrus-fimit variety

in the world.

The results of several years of systematic study of citrus

fruits in California show that important bud variations exist,

even in standard varieties. This factor must be taken into

account in their propagation in order to secure maximum
productiveness and quality. In many of the best groves at

least 10 per cent of the trees of the standard varieties are

of inferior strains, which should be eliminated by top-

working. The growers who have observed the experimental

plots realize the importance of this work and already have

undertaken the conversion of the undesirable trees by top-

working on a rather large scale. This study will be ex-

tended to some of the deciduous-tree fruits.

As the economic soundness of commercial fruit orcharding

to a considerable extent rests upon the maintenance of high

average annual production, it is obvious that the results of

this investigation are of fundamental importance to the fruit

industry.

SUGAR-BEET INDUSTRY.

The production of beet sugar in the United States has in-

creased during the past four years from less than 700,000 tons

to approximately 900,000 tons. During the past year seven
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new localities for sugar-beet production have been developed.

But for the existing shortage of sugar-beet seed a consid-

erably larger increase of production would have been secured.

Stimulated by the inadequate siipplj^ of seed from Euro-

pean countries, American growers nov/ are undertaking seri-

ously the production of seed. Approximately 4,000 acres,

which should produce about one-fourth of the present re-

quirements, have been devoted to this purpose during the

current year. A special appropriation made at the last ses-

sion of Congress will enable the department to cooperate

with the industry in solving some of the more technical prob-

lems involved. It is hoped that, as a result of this work,

the industry may be freed from the menace of seed short-

age which during the past two years seriously threatened

its existence.

CONTROL OF PLANT DISEASES.

It is very clear that fuller knowledge of the distribution

and the nature and methods of control of crop diseases is

essential. In some seasons, when unusual climatic conditions

prevail at cidtical periods, diseases greatly lessen or prac-

tically destroy particular crops throughout important pro-

ducing districts. Progress has been made in determining

their exact character and in developing methods of control,

but the destructiveness of certain diseases under climatic

conditions favorable to their spread necessitates still more

energetic inquiry. It has been estimated that in years when

cereal rusts are epidemic the losses from them alone amount

at least to $180,000,000. No effective remedies have yet been

found for these diseases. It seems probable, however, that

through the development of suitable lesistant varieties their

eventual control in large part can be effected.

Distinct headway has been made in the study of diseases

of fruits and vegetables. Many of them have proved amen-

able to spray control, especially when combined with rational

field practice to prevent infection.
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CITKUS CANKEE.

Cooperative arrangements have been made with State

officials of Florida, Texas, Louisiana, Mississippi, Alabama,

Georgia, and South Carolina to insure the thorough inspec-

tion of nurseries and citrus groA^es for the purpose of

promptly and completely eradicating citrus canker. This

is an undertaking of great magnitude because of the extreme

infectiousness of the disease and the wide area throughout

which it has been disseminated. No final statement as to

the outcome can be expected wfithin a period of at least two

years. The campaign, however, is progressing very satis-

factorily in the commercially important orange and grape-

fruit regions of Florida. SupiDlemental protective meas-

ures, such as formalin treatments of infected soil and pro-

tective spraying of groves exposed to infection, are hastening

the work of eradication materially. Even in the few places

'

where citrus-canker outbreaks have occurred in commercial

districts and in old trees, the disease can be eradicated

promptly and eifectively. Although thorough inspection of

citrus plantings will be necessary, at least throughout the

coming fiscal year, it is beheA-ecl that Florida now^ is so

nearly free of the disease as to render its eradication from

that State practically certain. In Texas, Louisiana, Ala-

bama, and Mississippi the Avork has been more difficult from

the beginning because of the more scattered plantings and

the relative^ smaller interests involA'ed. Furthermore, in

all these States the unusually severe tropical storms of the

present year have caused unexpectedly wide distribution of

the disease in some areas. Ea^cii in these States, however,

the progress of the work is encouraging, and if no further

unusual drawbacks are encountered the disease will be|

effectively checked,

CONTROL OP INSECTS.

While all the State Experiment Stations support work in

economic entomology, and while many other countries are
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developing services in this direction, the Department of

Agriculture has by far the largest organization for the pur-

pose of research on insect pests. It is virtually the leader

of the Avorld in the warfare against injurious insects. It

has in its files biological notes on thousands of species and is

studying them from all points of view in its field labora-

tories. No less than 143 distinct projects are being investi-

gated at the present time, involving possibly 500 of the

species of insects most injurious to crops, domestic animals,

stored foods, forest products, shade trees, and ornamental

plants. It is safe to sa}^ that some form of remedial treat-

ment lias been found for every markedly injurious insect in

the United States, but continued efforts are being made to

find something more effective or cheaper or simpler.

Many striking things have been accomplished. The pear

thrijis, which at one time threatened the extinction of the

Pacific coast deciduous-fruit industry, is no longer feared.

Two serious pests of the clover-seed crop now can be handled

by slight variation of cropping methods. The bark-beetles

of our coniferous forests, which have imposed a loss com-

parable to that resulting from forest fires, can be controlled

at very little expense. Sprays and spraying machinery

have been developed which can be used successfully against

practically all leaf-feeding species. The fumigation of

nursery stock and of warehouses has been perfected. Such

injurious species as the onion thrips, the grape-berry moth,

the alfalfa weevil, the tobacco hornwonn, and many others

of recent prominence, can be controlled. The spread of the

gips}^ and brown-tail moths through our northern forests

and orchards has been prevented. These injmuous insects

not only have been kept in a comparatively small territory,

but are being reduced in number year after year active

scouting, spraying, banding, and egg destruction, and

through the aid of parasites brought from Europe and

Japan. Although the spread of the cotton boll weevil—

*
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which represents probably the most difficult problem in in-

sect control—has not been stopped, the investigations of the

department's entomologists have shown the southern planter

how to reduce greatly the potential damage and how^ to grow

cotton in spite of the weevil.

An important development in this practical entomological

work of recent years has been the establishment of a number

of more or less temporary field laboratories, scattered over

the country. Thus the expert workers are taken into the

centers of activity of the injurious species. Great stress is

being laid on what may be termed the cultural method of

insect control. The intimate life round of the insect pest is

studied in close connection with farming methods in order

to ascertain whether by variation of cultural practice the in-

sect damage can not be considerably reduced. Kemedial

work of this sort is extremely practical. Investigations have

shown that in many instances partial or nearly complete

control can be gained by some change in farm management.

This naturally is the best remedy, except possibly in the case

of introduced pests, where control can be secured by the em-

ployment of parasites or other natural enemies.

Technical methods of control, mechanical and chemical,

including sprays and spraying machinery, fumigation for

citrus orchards, nursery stock, mills and warehouses, or

trapping methods and other means of mechanical destruc-

tion also have been studied and developed. In the large

problems it frequently has happened that cultural, biological,

and technical measures are used at the same time.

When the enormous annual losses from injurious insects

are considered it is clear that the value of the department's

work in applied entomology is very great.

PLANT QUAEANTINES.

Important service is rendered to the farm and fruit in-

terests of the coTOtry, under the Plant Quarantine Act, by
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preventing the introduction of new and dangerous insect

pests and plant diseases. There ai^e now in force nine foreign

quarantines forbidding the entry, or permitting the entry

only under restrictions, of various farm, orchard, and forest

products which may harbor injurious insects or diseases.

The more important quarantines relate to the Mediterranean

fruit %, perhaps the worst fruit pest of the tropical and

subtropical countries; the pink bollworm, an insect which

threatens to become the most serious enemy known to cotton

;

the potato wart, a disease which not only destroys the tuber

but infects the soil; and the white-pine blister rust and the

citrus canker, two diseases which became established in the

United States prior to the passage of the act.

A number of domestic quarantines also have been promul-

gated. Under these quarantines many locally established

plant diseases and insect pests, most of them of recent

origin, are being so controlled, in cooperation with the States

concerned, that their extermination ultimately can be effected

or, at least, their spread can be checked. These quarantines

relate principally to the gipsy and brown-tail moths in hTew

England
;
the Mediterranean fruit fly and the pink bollworm

in Hawaii
;
and diseases of sugar cane in Hawaii and Porto

Rico.

In some instances plants and plant products are admitted

only after certification by the proper official in the originat-

ing country and the issuance of permits by the department.

They also are inspected by State or Federal experts before

being released in this country. Such restrictions now ap-

ply to nursery stock of all kinds, fruits, certain plant seeds,

and potatoes, and foreign lint cotton. The restrictions on

cotton are designed to prevent the entry of the pink boll-

worm through cotton seeds which are found in all imported

cotton. The cotton is subjected to fumigation in a vacuum,

under supervision, by a new process devised by experts of

the department.
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The value of this service to the Nation is apparent. Un-

doubtedly many, if not all, of the plant diseases and pests

mentioned now would have full lodgment or wider distribu-

tion in this country if the necessary action under the Plant

Quarantine Act had not been taken to prevent their entry or

to check their spread. It Avould be difficult to compute the

resulting loss.

COOPERATIVE AGRICULTURAL EXTENSION WORK.

The second year s operation of the cooperative Agricul-

tural Extension Act of May 8, 1914, has been attended with

a steady development of the N'ation-vvdde system of practical

instruction in agriculture and home economics discussed in

-my last two reports. There has been a fuller coordination

of the activities of the department with those of the agricul-

tural colleges and more complete development of the relations

between the extension forces in the States Eelations Service

and the scientific staffs in the various liureaus of the depart-

ment, resulting in the better dissemination of approved scien-

tific information.

POTASH FROM KELP.

In 1911 the Bureau of Soils was authorized by the Con-

gress to make a survey of the Nation’s resources in fertilizer

materials, particularly in potash, for which this country

was entirely dependent upon the German mines. As a re-

sult of this reconnoissance, it became evident that the largest

and most immediately available source of potash in this

country was the giant kelps of the Pacific coast. This con-

clusion was reached after detailed surveys had been made of

the kelp groves of southern California, the Puget Sound
region, and Alaska. The attention of the public was called

to this source in the hope that private capital would under-

take its development.

Germany in 1915 prohibited the exportation of all potash

salts. This action greatly stimulated the attempts of Ameri-
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can manufacturers to produce potash and resulted in the

erection of eight large plants in southern California for the

extraction of this material from kelp. These establishments

were constructed at a cost ranging from $50,000 to $2,000,000

and are centered around two cities, Long Beach and San

Diego, five at the former and three at the latter place. They

are operating harvesting ecpiipment having an aggregate

daily capacity of 2,500 tons of raw kelp. On September 1,

1916, about 125,000 tons of raw kelp had been harvested and

treated, yielding approximately 10 per cent of dry kelp.

Notwithstanding this comparatively rapid development in

the kelp industry, the problem of extracting potash from

kelp commercially has not been completely solved. It is

essential that methods be devised for producing the numer-

ous by-products which can be obtained from kelp. The

plants now in operation, for the most part, are engaged only

in the extraction of potash. Owing to the present abnormal

prices for this material, they are devoting relatively little

attention to the elaboration of processes for the recovery of

by-products. If this situation continues, they probably will

not be able to produce potash at a profit when conditions be-

come normal. In the circumstances, it seems desirable for

the department to demonstrate the commercial feasibility of

producing potash and by-products from kelp with a view’ to

put the industry on a sound economic basis. The Congress,

upon the recommendation of the department, has made avail-

able $175,000 for the purpose. Plans have been formulated

for erecting and operating, at some advantageous point on

the coast of southern California, a plant with a daily

capacity of not less than 200 tons of raw kelp, in order that

the necessary experiments may be conducted.

It is hoped that these experiments will result in the estab-

lishment of a potash industry which will prove profitable

and permanent and render this country independent of

foreign sources in normal times. In any event, information
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will be obtained which should be veiy valuable if the present

abnormal conditions persist or recur.

THE FOOD AND DRUGS ACT.

Early in 1913 it became apparent that the efficiency of the

Bureau of Chemistry in administering the Food and Drugs

Act was impaired seriously by lack of system. The labora-

tories, both in and out of Washington, were congested with

samples collected by inspectors. The inspectors, who were

responsible only to the chief inspector in Washington,

worked independently of the chemists in the branch labora-

tories, with resulting loss of efficiency. There was great de-

lay in analyzing samples and in detecting adulterations. It

was apparent that the work of the inspectoi’s and of the

chemists should be coordinated and more closely supervised.

To make the bureau an effective agency in preventing the

shipment of adulterated and misbranded foods and drugs,

complete reorganization was necessary.

ESTABLISHMENT OE DISTRICTS.

Accordingly, the field service of the bureau was set off

from the central organization and divided into three dis-

tricts, with headquarters at Washington, Chicago, and San

Francisco. A single official, whose duty it is to coordinate

the work of the inspectors and the laboratories, was placed

in charge of each district. Several small branch laboratories

were closed and the research work was concentrated in Wash-
ington. The reorganization has effected a material reduction

in the cost of operation and has made possible the accomplish-

ment of substantial results. It has enabled the bureau to

concentrate the activities of its 46 inspectors against definite

lines of food and drug products. The establishment of in-

spection districts, together with the creation in Washington
of the Office of State Cooperative Food and Drug Control,

has secured the active cooperation of State food and drug
officials. This cooperation has been an important factor.
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Instead of attempting to deal with food products indis-

criminately^ the Bureau of Chemistry during the past three

years has given special attention to articles in common use^

such as eggs, milk, beans, shellfish, citrus fruits, tomato prod-

ucts, canned foods, and cottonseed meal and other feed for

animals. As a result of the activities of the bureau there

has been a marked improvement in the quality of these prod-

ucts entering interstate commerce.

Concerted efforts of the inspectors have put an end to

most of the interstate traiSc in decomposed eggs. Cam-

paigns have been conducted, in cooperation with the local

authorities, to improve the milk supply of several localities.

Efforts have been made to induce farmers to produce better

milk and prosecutions have been instituted in many in-

stances. As a result the milk supply of many cities and

towns has been improved. Seizure proceedings have been

instituted against a large number of shipments of canned

beans containing substantial proportions of decomposed

beans. With the assistance of the Public Health Service

and the Bureau of Fisheries, sanitary surveys have been made

of the oyster beds on the Atlantic coast. Sources of pollu-

tion and polluted areas were located and the information

conveyed to oystermen. Seizures of shipments of polluted

oysters were effected and a marked improvement in the

oyster supply, from the standpoint of wholesomeness, has

been noted.

Formerly it was the custom of many orange and grape-

fruit growers at times to pick the fruit from the trees while

green or partly green in color and still unripe, and subject

it to a sweating process so as to give it the characteristic

yellow color of ripe fruit. The incentive to the grower was

the higher price afforded by an early market. Green citrus

fruit which has been colored so as to give it the appearance

of ripe fruit is adulterated under the law. Several seizures

have been made and the efforts of the department have re-
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suited in a material decrease in the quantity of sweated im-

mature fruit sent to market.

The inspection of canned tomatoes has been continued,

and an improvement in the industry has been noted. Con-

sideration also has been given to other canned foods, many

of which have been found to be adulterated on account of

imperfect methods of manufacture. A large nimiber of

shipments of cottonseed meal were found to have a protein

content materially less than that declared upon the label,

and appropriate action wuis taken.

SHERLEV AMENDMENT.

Special attention has been given during the last two years

to the enforcement of the Sherley amendment. The amend-

ment declares drugs to be misbranded if their labels contain

false and fraudulent statements concerning their curative or

therapeutic effects. A large number of criminal prosecu-

tions have been successfully concluded and many cases are

pending. A systematic plan has been developed for dealing

with this problem, and already an improvement in the label-

ing of the medicinal preparations has resulted. Concerted

efforts have been directed against spurious and adulterated

drugs.

NUMBER OF CASES.

During the past three years the bureau has collected and

analyzed at least 22,000 samples of domestic foods and

drugs. It has afforded formal hearings to more than 9,000

manufacturers and shippers, and has sent to the Department

of Justice, through the Solicitor, about 2,250 cases. Ap-
proximately 3,000 cases have been finally disposed of by the

courts, the great majority having been uncontested and prac-

tically all those contested having been decided in favor of

the Government. During the same period about 50,000 im-

portations have been sampled, of which approximately 3,000

were refused entry,, and 15,000 were admitted only after re-

labeling to conform to the provisions of the law.
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RESEAKCH AND EDUCATIONAL WODK.

During the past three years the research work of the

Bureau of Chemistry, which previously had been confined

largely to problems arising in connection with law enforce-

ment, was extended to include work designed to prevent

spoilage and waste, to increase production, and to develop

new methods of utilizing products of the soil and sea. In-

vestigations in the utilization and transportation of sea foods

have resulted in a marked impro^'ement in the canning of

American sardines. Means also have been found to utilize

the waste of this industry as an animal feed. Important

improvements in the transportation of fresh shrimp and the

shipment of fish under refrigeration have been made.

Studies of the transportation and marketing of poultry and

eggs have made possible the elimination of much waste due

to decomposition resulting from faulty methods of packing

and shipping. A process has been introduced for the manu-

facture of table salt which eliminates from it a poisonous

ingredient formerly present in the salt obtained in certain

sections. Important improvements also have been made in

the processes involved in the manufacture of gelatin, sauer-

kraut, maple and sorghum sirups, cider, fruit juices and

sirups, citric acid, lemon oil, jams, jellies, marmalade, pre-

serves, corn meal, and stock feeds.

Much important work has been done in the application of

the principles of physical chemistry to the study of a large

series of food products. The work upon the chemistry of

sugars is recognized universally as of fundamental im-

portance. A study of the composition of vegetable proteins

has been begun and already has jdelded results which are

certain to be of value in the feeding and fattening of farm

animals.
STANDARDS FOR FOODS AND DRUGS.

Experience in connection with the administration of the

Food and Drugs Act has strikingly emphasized the impor-

1916- 4
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tance of enforceable standards for foods and drugs. With-

out them it is impossible to carry out completely the pur-

poses of the act. In many instances protection of the con-

sumer—the principal object of the law—can not fully be ac-

complished, nor can unfair practices on the part of unscrupu-

lous manufacturers adequately be prevented. In some cases

maintenance of prosecution is difficult and expensive, even

when the articles involved clearly are adulterated or mis-

branded. To meet this situation, I have recommended in

the estimates for the fiscal year 1918 that the Secretary of

Agriculture be authorized to establish standards of strength,

quality, or purity for articles of food and for those articles

of drugs which are sold under or by a name not recognized

in the United States Pharmacopoeia or National Formulary.

The suggestion provides that if any article fails to conform

to the established standards it shall be deemed to be mis-

branded, unless it is labeled so as plainly and conspicuously

to show how it differs from the standard.

The adoption of legally enforceable standards will benefit

both the consumer and the honest manufacturer. They will

give consumers exact information as to the quality of food

and drug products and will enable manufacturers to pro-

duce articles which will meet the requirements of the act,

putting competition on a fairer basis. They will be of great

assistance to Federal and State officials in the enforcement of

food and drug laws and will tend to promote unifoiunity

among the various States.

IXSPECTIOX OF ESTABLISHMENTS.

I have also recommended in the estimates that the depart-

ment be given authority to inspect establishments producing

foods or drugs intended for shipment in interstate or foreign

commerce. No specific authority exists at the present time.

ATiile many manufactmrers do not object to inspection of

their factories, the lack of definite authority has caused con-
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siderable embarrassment in the enforcement of the Food and

•Drugs Act. There are many forms of adulteration which

are exceedingly difficult to detect without inspection of the

place of manufacture. This is particularly true of foods

produced under insanitary conditions. In many instances it

is impossible to determine from a chemical or bacteriological

examination the conditions under which a particular food or

drug was produced. It is unnecessary to emphasize the im-

portance of sanitation in the preparation of food products.

If the suggested authority be granted, the department should

be able to improve the qualit}" of food products, both by

bringing to the attention of manufacturers any insanitary

conditions that may be discovered and by securing evidence

of production under insanitary conditions.

ROAD DEVELOPMENT.

The Office of Public Roads and Rural Engineering has ex-

tended its work of giving assistance in road and farm en-

gineering problems to individuals or local communities in

every State of the Union. There also has been placed upon

it the burden of administering the Federal Aid Road Act.

Immediately after the approval of the act plans were

formulated for its administration. The appropriation of

$5,000,000 for the fiscal year 1917, after deducting an amount

sufficient for administrative expenses, was apportioned

among the various States on the basis of three factors

—

population, area, and mileage of rural delivery and star

routes—each factor having a weight of one-third. Rules

and regTilations were promulgated on September 1, 1916.

Thirty-two States have indicated their intention to assent

to the provisions of the act—one through its legislature and

the others through their governors. Before the department

can undertake cooperation in any State, it is necessary to

determine (1) whether the State has a legally constituted

highway department within the meaning of the act and (2)

whether the State has legally assented to the provisions of
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tlie act and is in a position to submit a program or scheme

of work covering the five-year period and to meet the re--

quirements of the act as to funds and maintenance of the

roads constructed. This determination has been made in the

case of nine States and, after certain details ha\n been ar-

ranged, the department will be prepared to cooperate with

all of them. Three States will await action by their legisla-

tures before assenting to the provisions of the act. Tentative

drafts of bills providing for State highway commissions have

been prepared for two States which do not now have a high-

way agency within the meaning of the act. Eight States

have submitted specific projects for consideration. In one of

these States four projects have l)een approved tentatively and

the necessary project agreements are in the course of execu-

tion.

The appropriation of $1,000,000 provided by section 8 of

the act for the construction of roads and trails wdthin or

partly within the National Forests has been apportioned

among the various States in which National Forests are lo-

cated. Applications for the construction of roads in the

Forests must be filed in the district office of the Forest Serv-

ice for the district within which the proposed road is located.

In States having highway departments the applications, be-

fore filing, must be referred to them for recommendation.

Many applications have been submitted to the district offices

and now are under consideration.

THE NATIONAL FOREST ENTERPRISE.

There have been many important developments—legisla-

tive and administrative—during the past year in connection

with the National Forests. The value of the properties to the

public and the use made of them increased steadily. Their

returns to the Treasury last year, exceeding $2,800,000--an

advance of more than $340,000 over the previous year—are

only a partial indication of their service. The land classi-

fication work, having for its object the determination of
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the areas which permanently should be included in the For-

ests, progressed very rapidly. As a result there remained in

public o\Ynership at the close of the year 155,420,280 acres,

several million acres having been restored to the public do-

main or opened to entry under the Forest Homestead law.

There was a marked increase in the equipment of the Forests

Avilh roads, a matter of prime importance for the advance-

ment of local community Avelfare and of no small impor-

tance for the economic deA^elopment of the Forests themselves.

An augmented volume of business, due to a larger number

of timber purchasers, and a net addition of nearly three-

fourths of a million to the number of stock grazed, together

Avith a decided stimulus in prospecting and mining activities

and in the use of the Forests for recreation and health, are

further indications of bi’oaclening development.

rEUWANEIvCE OF THE FOUESTS.

Thus year by year the National Forest enterprise gains

stability. In the long run the only means by Avhich it can

become stable is successful administration. LaAvs alone can

not make it so. For a time' the Forests Avere a great experi-

ment. Whether the public benefits Avliich their establish-

ment had in vieAV could be realized Avithout accompanying in-

tolerable clraAAhacks could be ascertained only through

demonstration. An essentially constructive task was in-

volved. The responsibility upon this department since it

Avas placed in charge of the Forests has not been merely the

routine discharge of definitely prescribed cluties. It has

been necessary to devise and apply methods for attaining

broad general purposes embodied in laws by Congress. A
vast land area was to be managed Avith a view to the most

general, varied, and harmonious use. If these resources had

not been made available to the public, a resistless demand

for the abandonment of the project Avould liaA^e arisen..

Through successful administration the permanence of the

National Forests is becoming more and more assured. They
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are now a vital part of the economic life of the regions 'which

use their resources. It is increasingly clear that National

supervision and control of them is necessary and that they

could not be abandoned without disastrous consecpieiices to

western industries and to local welfare.

ROAD DEVELOPMENT IX FORESTS.

In my reports of the last two years the need for more

ample provision for road development in the National

Forests was emphasized. Many of the Forests are located

in the more remote portions of the western mountains.

Eoads are necessary for their protection, administration, and

development. They are essential also for the upbuilding of

the local communities. They are needed to open up agricul-

tural regions which now are practically shut off from the

market, to make possible the development of mines and to

stimulate prospecting, to shorten the distances of travel be-

tween localities and through the States, to make accessible

wood and timber required for local use and for the lumber

industry, and to enable the public to visit and enjoy the

Forests for recreation and health. At the last session of

Congress this urgent need received recognition through the

enactment of the Federal Aid Eoad Act. An appropriation

of $10,000,000. to become available at the rate of $1,000,000

each year, was made. This legislation constitutes one of the

most important and far-reaching steps in National Forest

development which has been taken for a long time.

EASTERN FORESTS.

By making provision for the continued purchase of forest

lands in the East, Congress once more has recognized the

permanence of the National Forest policy. Three million

dollars, expendable during the fiscal years 1917 and 1918, has
been made available for this wmrk. The purchase of lands
in the Appalachian and White Mountains, with a view pri-
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marily to the control of stream flow affecting the naviga-

bility of rivers, began in 1911. Under the provisions of the

Weeks Forestiy Act there have been approved for purchase

1,396,367 acres, at an average cost of $5.22 per acre. The

lands are in excellent condition and have been secured

at very reasonable prices. These newly established Forests

already are rendering important public service and are being-

used extensively. There is a marked demand for the timber

upon them. The timber is cut in accordance with sound for-

estry practice. The White Mountain Forest in a short time

should return to the Government as much as it costs to pro-

tect and administer it.

EXCHANGE OF LANDS.

Legislative advance also has been made in the approval by

Congress of several important land exchanges. There are

within the National Forests some private lands which are so

intimately interlocked with Government lands as to embar-

rass protection and administration. At the last session of

Congress authority was granted for the consolidation of

Government holdings through exchange with private owners

whose lands are within the boundaries of the Florida Na-

tional Forest and within two of the Forests in the State of

Oregon. These exchanges always are made on the basis of

equal value and are greatty to the interest of the Government

for the permanent development of the National x:)roperty.

The department for several years has been working with a

number of the Western States to effect a consolidation, by

exchange, of school lands scattered through the Forests. In

South Dakota the exchange has been partially completed,

while in Idaho and Montana all the details have been agreed

upon. Congress appropriated s]3ecial funds for this work in

Montana and Washington. Further authority is required to

clear away certain legal difficulties and to permit final

action. It is hoped that the measure now before Congress

to secure this end will be approved.
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rKOGKESS IX ADM] X ISTDATIOX

.

The progress made last year, both in new legislation and

ill the actual work of administering the h orests, is simply a

continuation of the advance which has characterized each

successive recent year. The public investment in its Forest

work has become greater through reforestation, extensive ad-

ditions to the permanent improvements, betterment of forest

and range conditions resulting from the application of

sound methods of management, and, perhaps most important

of all, great progress toward final determination of the areas

to be permanently held by the Government. Foundary

rectifications since March f, 1913, have eliminated from the

Forests a total of 11,028,114 acres. The permanent reten-

tion of these areas was found to be undesirable either be-

cause of their character or because the Government holdings

were too scattered for economical and efficient management.

In the same period more than 886,000 acres have been

opened to settlement under the Forest Homestead Act.

UXWISE LEGISLATION.

Millions of dollars, appropriated by Congress for the im-

provement, development, and consolidation of the Forest

holdings, have gone into the properties. Only on the as-

sumption that the Forests are to he permanent would ex-

penditures of this character be justifiable. Abandonment of

the work after it has been carried to its present point would

be a stultifying course. Nevertheless, repeated efforts in

this direction still are made. Measures of various kinds,

which, if adopted, seriously would injure or even render in-

effective the whole National Forest enterprise, are urged.

The proposal that the properties be turned over in their en-

tirety to the several States has a waning support and no
longer needs to be taken seriously. On the other hand,

efforts frequently are made to secure the abolition of indi-

vidual Forests. Proposals to do away with the Forests in
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Alaska still find strong advocates. As pointed out in my
last report, such action would be unwise and unfortunate.

Action of this sort, however, can be met squarely on its

merits, for the question of abolishing a National Forest

raises a clear-cut issue which the public can not misunder-

stand.

A more serious danger to the National Forest system lies

in the repeated efforts to open them to the action of some

general land grant or to the laws applicable to the unre-

served public domain. Each year there are introduced in

Congress numerous proposals designed to open the Forests,

or portions of them, to private acquisition or to disposition

of one kind or another. One measure of this character

passed both Flouses of Congress during the last session and

failed to become laAv only through the Presidential veto. It

proposed to open the Forests to the acquisition of lands by

any incoiqoorated city or toAvn for park and cemetery pur-

poses and to counties for park purposes. Every public

purpose of the proposed measure can be realized under exist-

ing laAv. So serious Avould be the effect of such a measure

that, if enacted, undoubtedly it would be necessary Avithin a

few 3^ears actually to abandon a number of important

Forests. In his veto message, after explaining that the

measure Avas entirely unnecessary and Avould have unfortu-

nate public consequences, the President said

:

But the most serious -objection to the bill is that -it

subjects the National Forests to disposition imdeiy a

general grant. At the very time Avhile proAUsion is

being made for purchase by the Government of forested

lands in the East for the protection of Avatersheds, it is

proposed to permit similar lands in the West to be

permanently alienated. I would respectfully urge that

it is unwise to permit alienation of the National Forests

under general legislation of this sort. If the process of

piecemeal distribution is begun, independently of any

oversight or control of the National GoA^ernment, there

is manifest danger that the Forests will be so disinte-
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grated as to make their efficient administration impos-

sible and the purposes for which they were established

unattainable. Against such a process the National

Forests should be carefully protected.

EECREATION USE OF THE FORESTS.

The use of the National Forests for recreation purposes

continues to extend. This important aspect of forest utiliza-

tion was discussed at length in my last report. It is not

necessary again to enlarge upon it. As the upbuilding of

the West goes on and cities and towns increase in number

and size, provision for community needs along Avhat may be

called park lines increasingly Avill become a part of National

Forest administration. Thousands of local recreation cen-

ters, public picnic and camping grounds, excursion points,

and amusement resorts are being developed in places readily

reached by large numbers of people, as well as at the in-

numerable lakes, mineral and hot springs, other marvels of

nature, and spots of scenic beauty with which the mountains

abound. Many of these places will attract visitors from dis-

tant parts of the country and will become widely known.

Some of the areas, located near enough to cities and towns

to be reached by considerable numbers of persons, serve

already the purpose of municipal recreation grounds and

public parks. To meet local needs along this line the de-

partment is cooperating with municipalities. It welcomes

opportunities for cooperation in this direction, just as it

does in the protection of Forest watersheds from which

municipal water supplies are derived. These forms of pub-

lic service can be rendered without difficulty in connection

with the fulfillment of the general purposes of the Forests.

NATIONAL FORESTS AND NATIONAL PARKS.

The handling of the National Forest recreation resources

inevitably raises the question of the relation of the National

Forests and the National Parks. At present there is no
clear distinction in the public mind between the two. Both
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are administered for the benefit of the public along lines

which overlap. The Parks and Forests occur side by side

and have the same general physical characteristics—exten-

sive areas of wild and rugged lands, for the most part tim-

bered, with development conditioned upon road construction

and similar provisions for public use. They differ chiefly

in the fact that the attractions of the National Parks from

the recreational standpoint are more notable. Yet this is

not alwa^T'S true. Several of the Parks are inferior in their

natural features to portions of the Forests. The need of

drawing a clear distinction between National Parks and

National Forests and of a definite policy governing their

relation is increasingly evident. Parks are being advocated

where the land should stay in the Forests, wdiile elsewhere

areas which should be made Parks continue to be adminis-

tered as Forests—for example, the Grand Canyon of the

Colorado.

A National Park should be created only where there are

scenic features of such outstanding importance for beauty

or as natural marvels that they merit National recognition

and protection and, on this account, have a public value

transcending that of any material resources on the same

land—such areas, for example, as those now comprised in

the Yellowstone and Yosemite Parks and in the Grand

Canyon National Monument. The areas should be large

enough to justify administration separate from the Forests

and the boundaries drawn so as not to include timber, graz-

ing, or other resources the economic use of which is essential

to the upbuilding and industrial welfare of the country. In

addition, when Parks are created from parts of the Forests,

the ]3ortions remaining as Forests should not be left in a

form difficult or impossible to administer,

CLEAR-CUT POLICY NECESSARY.

The importance of a clear-cut policy is evidenced by the

efforts frequently made to secure the creation of National
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Parks out of areas containing great bodies of timber, exten-

sive grazing lands, and other resources, the withdrawal of

which from use would be uneconomic and prejudicial to the

local and general i^iiblic interest. In most cases the de-

sire for a specific Park, where economic use of the resources

also is essential, has led to the proposal for an administration

of the area, after the creation of the Park, identical with the

present Forest administration. Several such measures now

are before Congress. Their enactment would result in a

mere division of the public properties into Parks and Forests,

liaving no distinction except in name
;
handled alike, but by

duplicate organizations in different departments. Still more

serious is the fact that the cutting up of the Forests would

greatly cripple administration of the remaining lands. It

would doubtless mean the abandonment of large areas which

should remain under public ownership and control for tim-

ber production and watershed protection. It would greatly

reduce efficiency in forest fire protection and in the handling

of current business, increase the expense of protection and

administration, and cause endless confusion to users, who

in many cases wmuld have to deal with two departments in

developing resources when, for instance, logging and grazing

units overlap.

The protection of the scenic features and the development

of the recreational use of the lands is being taken care of in

the National Forests. Some of the most unusual scenic areas

in the Forests are best suited to a full Park administration.

The bulk of the Forest areas, however, should continue in

their present status, where they will be fully protected and

developed for recreation purposes as a part of the Forest

administration. The extensive road building, made possible

by the $10,000,000 recently appropriated, will open them up

rapidly.

An added cause of confusion is the fact that National

Parks and National Forests are administered by two execu-
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tive departments. While there is an effort to cooperate,

nevertheless difficulties arise which could be wholly avoided

if they were under one department. Unquestionably the

administration of the Forests should remain in the Depart-

ment of Agriculture, because of the close relationship of

the work of the Forest Service to the activities of other

bureaus of the same department, such as the Bureau of Plant

Industry, Bureau of Animal Industry, Office of Public Eoads

and Eural Engineering, Bureau of Soils, Bureau of Biologi-

cal Survey, and the Bureau of Entomology. Obviously,

there are in the Forests many problems relating to live stock,

plant grovrth, predatory animal and insect control, soil con-

ditions, and road and trail work. These great bureaus are

directly and intimately concerned with these problems. If

the Forests were transferred to another department, that

department either would have to duplicate these bureaus in

part, or would have all the difficulties of cooperation with

another department which seem to be inherent. Whether the

National Park Service should be transferred to the Depart-

ment of xVgriculture is a matter for consideration. If the

transfer should be made, it would be unnecessary and, in my
judgment, unwise to consolidate the wmrk of the two services.

The Park Service should take its place in the organization

of the department as an independent bureau, with its

activities closely related to those of the Forest Service. Cer-

tainhq if the twm services are to be administered by different

departments, there should be the closest cooperation through-

out. sSuch cooperation should include not only the question

of the creation of new parks out of National Forests, but also

fire protection on contiguous properties, game preservation,

road building, and other activities.

Respectfully,

D. F. Houston,

Secretary of Agriculture.

The PUESIDENT.





MEETING THE FARMER HALFWAY.

By Carl Vrooman,

Assistant Secretary of Agriculture.

The Federal Department of Agriculture is not a paternal-

istic agency, foisted by a benevolent despotism upon an

apathetic people. It was created as the result of a wide-

spread demand among the farmers themselves for govern-

mental cooperation and aid. The United States Agricul-

tural Society, one of the early farmers’ organizations, was
largely instrumental in securing the establishment of the

Department in 1862. The Granger and Farmers’ Alliance

movements were the chief motive powers behind the legisla-

tion that in 1889 elevated it to the first rank as an executive

department.

In the same way, nearly every step in the department’s

development during the past 50 years, instead of being taken

by Federal authorities in aniticipation of a need, has been

conceded as a tardy response to the insistent demands of the

farming world. It is scarcely 3 years since the Federal

Government first established an office for the fostering of

rural organization, yet more than 60 years ago a speaker

told the New Hampshire Board of Agriculture that ^^the

only reason why the farmers of America are without power
is because they have never learned to act in concert,”

It is only 3 years also since the Federal Government took

its first active steps toward fostering cooperation among
farmers, yet in 1858 a farmers’ convention at Centralia, 111,

took a stand in favor of wholesale buying and selling agen-

cies for farmers. Moreover, it was at this historic conven-

tion and at later farmers’ conventions that was generated the

public sentiment in favor of railway regulation, which finally

resulted in the creation of railroad or public-utility commis-

sions in most of our States and of the Interstate Commerce
Commission at Washington.

The farm-loan act, which was passed so recently that the

regional banks are still in process of organization, is a be-

lated reaction on the part of the Federal Govermnent to a

.63
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half century’s demand on the part of practically e^ ery farm

organization in the United States for financial legislation

that would enable the farmer to get a more adequate supply

of money, on longer time, on more liberal terms of payment,

and at lower rates of interest.

Indeed, in spite of all that has been done for the farmer

during the past 3 or 4 years, it can not be said even at pres-

ent that the Federal Government has done more than meet

the farmer halfwa}^ It has been stated that the Department

of Agriculture is an example of paternalistic state socialism.

Nothing could be farther from the truth. In reality it is a

notable example of self-help slowly achieved by the farmer

working through his Government.

Until recently the Department of Agriculture devoted its

appropriations and energies almost exclusively to problems

of production, in spite of the fact that the equally important

problems of distribution were constantly being called to the

attention of the Government by the voice of the organized

farmers of the country. The history of the scientific work
of the department along the line of production for the past

half century is a most interesting and illuminating chronicle

of brilliant achievement. During that time a total of some

$250,000,000 was expended, largely in research and experi-

ment. The results of this research and experiment in the

main have been a vast accumulation of facts about how to

increase the productivity of nature and of human toil. The
aggregate value of this work to the Nation is practically in-

calculable. It may safely be said, however, that ectch yeaAs

total of money put into the farmers’ pockets through insect

control and live-stock disease eradication, and the introduc-

tion of new crops and better farming methods, would easily

liquidate the entire cost of the department since its creation.

Take the Bureau of Entomology alone. It has been con-

servatively estimated that the farmers of this country are

better off by at least $100,000,000 each j^ear than they would
have been if this bureau had never been created. An example
of this extraordinarily useful scientific work is the case of

the Australian ladybird. Found by a scientific explorer of
this bureau in the antipodes, and introduced into California,
it saves the citrus-fruit growers of that State many millions
of dollars each year through the practical eradication of the
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fluted scale, which until its natural enemy in the form of this

little spotted beetle from the southern hemisphere was found,

had threatened the utter destruction of the orange industry

of that region.

Another noteworthy achievement of the department has

been its fight against the southern cattle tick. In the South-

ern States the tick has been an almost universal scourge

since there have been cattle there for it to feed upon. Only
recently was this tick recognized as the sole agent in spread-

ing Texas or splenetic fever, a disease that is deadly to im-

ported cattle and destroys large numbers of native stock

commonly supposed to be immune. The effect of this dis-

covery was to stimulate a more determined attack upon the

tick. In 1906 the Federal Government quarantined 728,561

square miles of tick-infested territory, and, having secured

a small appropriation of $82,500 from Congress for this

purpose, began the systematic eradication of the pest. Since

then over 42 per cent of this territory—an area larger than

the German Empire in Europe and more than four times

as big as England, has been freed from this scourge. Last

year was the most successful in the history of the campaign,

nearly 50,000 square miles being freed. Appropriations for

this work have been gradually increased, reaching $632,000

for 1917.

Of equal importance with the campaign for tick eradica-

tion is the fight that the department has been waging against

hog cholera. This disease has been known in the United

States since 1833, and there is to-day no part of the country

altogether free from it. In the 20-year period from 1894

to 1913 it is estimated that the annual losses have ranged

from a minimum of $27,000,000 to a maximum of $78,000,000.

Ninety per cent of the hogs that die from disease are de-

stroyed by cholera.

Although the study of hog cholera, which began in 1878,

resulted in 1905 in the discovery by Dr. Dorsett, of the Bu-

reau of Animal Industry, of a serum rendering hogs im-

mune, it was not until 1914 that any considerable sum of

money was placed in the department’s hands for demonstrat-

ing to the farmers at large that they could protect their herds

from the scourge. In February of that year Congress ap-

54159°—YBK 1910 5
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propriated $500,000 for field work and for the inspection of

establishments which were manufacturing the serum and

shipping it in interstate commerce. As a result, the value

of anti-hog-cholera serum is becoming much more generally

recognized, and the character of the serum on the market

is much improved. Last year enough serum was distributed

for nearly 7,000,000 hogs—between one-eighth and one-ninth

of all the swine in the country.

The Bureau of Plant Industry, at a cost of about $2,000,

introduced into this country the sorghum plant, which is now
yielding each year a $40,000,000 crop. Durum wheat, intro-

duced at a cost of about $30,000, now produces an annual

crop estimated to be worth from $40,000,000 to $50,000,000.

Kafir corn, now worth to this country $15,000,000 a year;

the navel orange, worth at least $10,000,000; and that old

stand-by, Fultz wheat, the present annual value of which

can not well be computed—all these, together with a number
of other valuable crops, were introduced into this country at

comparatively small expense by the Department of Agri-

culture.

Moreover, many improved farm methods have been intro-

duced by the department. “ Dry farming,” for example, in

spite of the fact that it has not realized the early expecta-

tions of its advocates, has opened up to agriculture vast

areas of semiarid country which before were given over to

the sagebrush and cactus, the rattlesnake, and the prairie-

dog.

In a sense, the term dry farming ” is somewhat mislead-

ing. The Department of Agriculture is teaching farmers

how successfully to conserve the moisture in the soil, and it

has introduced various crops which do well with a minimum
of moisture. Further than that it has been unable to go
without having recourse to irrigation. The present position

of the department with regard to dry farming is somewhat
analogous to that of a member of the Illinois Legislature,

who, on being asked by a committee of the Anti-Saloon
League whether he was wet ” or “ dry,” replied that they
could put him down as “ moist.” In other words, the best

dry farming is in reality moist farming.

Another new method relates to the use of legumes for
the maintenance of soil fertility. Legumes, it has been
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discovered, can be grown almost anywhere, provided soil

acidity is corrected by lime and the soil is inoculated with

the proper bacteria. George Washington imported various

legumes from Europe year after year in a futile endeavor to

grow them on his farms. He failed because at that time

agricultural experts in this country knew nothing about the

inoculation of the soil with the legume bacteria. Xow every

schoolboy knows how to go to an old alfalfa field, or to the

roadside where sweet clover grows, and get enough bacteria-

impregnated dirt to inoculate his field and make sure of a

good stand of alfalfa.

But in spite of the fact that practically all the energies

of the Department of Agriculture for nearly half a century

were devoted to problems of production, strangely enough

a large majority of the farmers of the country have never

taken advantage of the new and more efficient farm methods

taught. As a matter of fact, the average ^fields per acre in

the United States to-day are very little more than they were

50 years ago, as shown in the following table

:

Average yield per acre, United States, bushels by decade.

Crop. 1907-1916 1866-1S75

Wheat 14.7 11.9

Com 26.0 26.1

Oats 29.6

1

28,1

The slowness of this increase in production has been partly

the farmers’ fault and partly the fault of the department.

The publicity wmrk of the department long left much to be

desired. Until recently many of our bulletins have been too

technical and academic, rather than simple and practical.

To men having a scientific education they were splendidly

suggestive and helpful, but they were not so written that

the average farmer could derive much benefit from them.

Thus while each of the older bureaus of the department had
many years of honest and invaluable research work to its

credit, but comparatively little had been done, until during

the past few years, toward putting the results of the work
of the department’s scientific men before the farmer properly
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condensed, correlated, and couched in terms easily under-

stood.

Further, much of the information published on vitally im-

portant practical problems was scattered about in so many

bulletins as to be entirely un-get-at-able by the average

farmer. In order to secure the necessary information for a

reorganization of his system of farming, he was required to

read a score or so more or less technical bulletins, extract

the practical instruction from them, and coordinate it for

himself.

Moreover, what is good farm practice at the Arlington

Experiment Station is not necessarily good farm practice

throughout the country; indeed what is good farm practice

at a State experiment station is not necessarily good farm

practice even throughout that State. Heretofore the Federal

department had not worked out and popularized among
the farmers regional systems of scientific and successful farm

practice for the great agricultural subdivisions of the Nation,

nor had the State agricultural colleges been much more suc-

cessful in working out and popularizing special systems

’adapted to the various localities in the several States.

This matter of adapting the teachings of the department

and the colleges to local conditions is one of the most difficult

problems that the apostles of the new agriculture have had
to meet. The fact that this problem was not met and solved

sooner is what has given rise to most of the prejudice felt by

farmers throughout the country against scientific farming.

Fortunatel}' this problem is beginning to be more effectively

handled by Federal and State agricultural agencies working

through the county agent system which is rapidly spreading

over the whole Nation.

While the demonstration method of promulgating new
methods had been tested previously and successfully em-
ployed over a considerable area, it yet had had no Nation-

wide application, and was inadequately supported. However,
the value of teaching by direct touch having been clearly

proved, so commended itself to Congress that the agricul-

tural extension act was passed in 1914. When this act is in

full operation it should be possible, through Federal, State,

and local funds, to place two county agents in each of the

2,850 rural counties of the Nation.
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As a rule a county agent is a man who has been born and

raised on a farm, has studied at an agricultural college, and

has had experience with the practical application to actual

farm conditions of scientific methods. He is a representative

of the Federal Department of Agriculture and the State

agricultural college. He studies local soil conditions, cli-

matic conditions, marketing conditions, labor conditions, and

credit conditions. Working in conjunction with the best

farmers in his county and keeping in constant touch with

the experts of the State agricultural college and of the Fed-

eral department, he gradually discovers how the teachings

of the new agriculture can best be adapted to existing condi-

tions on the individual farms of that county.

This county-agent movement is the greatest and most

practical university extension movement ever inaugurated in

any country. It is essentially nothing but learning democ-

ratized, learning brought out of the laboratory and the ex-

periment field, out of the libraries and the bulletins, adapted

to local conditions, and brought home to the farmer by the

power of personal explanation and of actual demonstration.

I was told the other day by a banker from central New
York that in two short years one of our county agents, lo-

cated in his county, had done more for the farmers of that

county than the entire Department of Agriculture and the

State agricultural colleges had done for them during the 50

years preceding. This same wonder is being worked to-day

in over 1,200 counties in this country—and the Smith-Lever

bill is not yet 3 years old.

The county-agent force might well be compared to a sys-

tem of irrigation ditches, tapping reservoirs of agricultural

information which have been accumulating during a long

half century in the Federal Department of Agriculture and
in the State agricultural colleges. Through the county

agents, at last this stored treasure is being carried directly

to those who need it, working a miracle similar to that wFich

makes the desert bloom.

Another instance of the very practical aid given by the

county agent is the experience of an old Maine farmer who
had lived to be TO years old without ever having made more

than a bare living on his hundred-acre farm. The land had

been cropped to death. His sons, discouraged by the pros-



70 Yearlooh of the Department of Agriculture.

pect, left home and went to work in the city. In due time

one of these sons, having saved $2,000, came home and under-

took to make the old place pay. He asked the county agent

what he should do, and learned a new wrinkle about real

farming.

The farm was worth on the market about $20 an acre.

When the county agent told him that the first move was to

spend $40 an acre for fertilizer it took his breath aw^ay, but

he followed the county agent’s advice on 174 acres. From
this small field that fall he sold $4,600 worth of potatoes.

Deducting all expense, including that hitherto unheard-of

fertilizer bill, the profit from his potatoes was $2,600. When
he handed his father $1,300 as his half of the returns the old

man said that he had never before seen that much money
made from farming.

Wliat that boy did any intelligent farmer in that section

might do in a favorable year if he had as much cash to buy

fertilizer with as that boy had. The new Federal farm-

loan act will help our farmers to get the cash, and the new
system of county agents that is being developed throughout

the country will furnish practical and detailed instructions,

so that henceforth a man need not live 70 years before he

learns how to cash in his agricultural ‘‘ chips ” of land,

labor, and experience.

Even more important than recent improvements in the

department’s methods of adapting agricultural information

to local conditions, and of disseminating that information

among the farmers, is the creation in 1913 of the Office of

Markets and Rural Organization. The creation of this

office was an innovation 6f epoch-making significance. Ever
since the department was started the farmers of the country

have been requesting the Government to help them solve

their economic problems, have been urging the utter hope-

lessness of the attempt to build a successful agriculture upon
the doctrine of increased production, without regard to the

equally important problems of marketing and distribution.

But owing to the mistaken theory that everybody is inter-

ested in increasing agricultural production, while nobody
but the farmer is interested in making that production
profitable, until recently no important attempt was made
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by Congress, by the agricultural colleges, or by the Federal

Department of Agriculture to help the farmer solve his

financial and economic problems. Indeed, the history of

farm organizations in this country up to 1912 was the his-

tory of a long-drawn-out and unsuccessful effort on the part

of the farmers to secure for themselves that governmental

cooperation and help which governments were instituted

among men to give to ail citizens.

In the Middle West the dark seventies and eighties, which

gave rise to the Granger movement, the Farmers’ Alliance

movement, and the Populist movement, were decades that

tried men’s souls. We who were bo^^s on the plains in those

days can Vs^ell remember how grave were the problems that

the farmers faced and how hopeless was the outlook for

those who happened to be caught at an economic disadvan-

tage. I remember reading when I was a small boy a little

poem that greatly impressed me. It was entitled The
Mortgage.” It was only a bit of fugitive verse, now long

forgotten, but it expressed more poignantly than anything

else I have ever read something that was then vital enough

—

the tragedy and pathos of the losing struggle which so many
men and women were making out there in those days of high

interest and cheap corn.

It used to seem to us that the blind forces of nature and
the malevolent powers of human greed had conspired against

us. Every few years the grasshoppers would sweep down
in clouds and devour all our substance. Every now and
then, too, there would come a drought that would ruin our

crops. I have seen corn as beautiful as eye ever looked

upon—green and fresh and high as a man’s head—burned to

a crisp within 48 hours by the hot winds from the south-

west. Luckily, that happened only once in a while. But
every year and all the time we had the mortgage hang-

ing over us, embitteiung the very well-springs of life. It

has been said—and I think with good reason—that more
midland farmers’ wives died of mortgage during those try-

ing years than of tuberculosis and cancer together, and
that more farmers’ wives w^ere sent to the madhouse by
mortgage than by all other causes. The wrongs that drove

the farmers to political revolt were real enough, and the
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agrarian legislation demanded and sneeringly stigmatized

by its opponents as “ hayseed socialism ” was inspired by

long decades of urgent need.

Of the early fruits of this movement the most significant

were the so-called “ granger laws,” passed in several of the

corn-belt States during the late sixties and early seventies.

These laws in the main were short lived, but in the end they

served to establish the principle of railroad regulation in

State and Nation, and to bring about the creation of railroad

and public-utility commissions in our various States and the

powerful Interstate Commerce Commission at Washington.
Unfortunately, however, no such concrete and beneficial ef-

fects on the farmers’ other vital economic problems resulted

from this movement.

It is true that some of the specific remedies demanded by
the farmers Avere impractical, but these were mere details.

Their basic demands were just. The evils they pointed out
so insistently and at times so eloquently were real eAuls, and
it is an amazing thing that during this long period our
statesmen at Washington should have failed to grasp this
fact and to devise some sound and effective substitutes for
the unsatisfactory remedies suggested in all good faith by
the organized farmers of the Nation.

During the past 4 years, for the first time in our history,
Congress and the Department of Agriculture haA^e persist-
ently and intelligently conceived the economic phases of
agriculture and haA^e made a determined and consistent effort
to find scientific and workable solutions for the farmer’s
most pressing financial and economic problems.
In addition to the creation of the Office of Markets and

Eural Organization, a number of laws have been passed
which are of immense economic importance to the farmer.
Probably the most important one of these laws is that finan-
cial magna charta of the farmer, the farm-loan act. This
is the first great financial measure ever passed by Congress
primarily in the interest of the farmer. I have no d"oubt
that in the future it will be strengthened by amendments
with regard to some of its minor details, as was the Federal
reserve bill, but in all fairness it must be recognized that
this bill will do for the farmer very much what the Federal
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reserve act is doing for the business man. It will furnish

the farmer with those fundamental necessities that he has

been asking for, voting for, and praying for during the past

half centuiy:

First. More adequate credit facilities; or, in other words,

capital in sufficient quantities and capital that is always

available for the farmers’ legitimate needs. Frequently in

the past the time Avhen the farmer needed money most was
precisely the time when, because industrial and speculative

centers were able to outbid him for it, it was most difficult

or even impossible to secure it.

Second. Loans on longer time and easier terms of pay-

ment.

Third. Low^er rates of interest.

These are the three most important financial needs of the

farmer, and the present farm-loan act will supply these

three primary financial necevssities of rural life.

The United States grain-standards act of August 11, 1916,

which seems destined to work a gradual reformation in our

system of marketing grain, is another of these measures so

pregnant of promise to the farmers. This act will stimulate

the production of the best quality of grain. This will be an

advantage not only to the farmer, but as well to the middle-

man and to the consumer. No one will be interfered with

save the man who wants to get a No. 1 grade of grain for a

No. 4 price. The effect of this law on our foreign commerce
in grain is certain in the long run to be very much to our

advantage. It is a step in the direction of National efficiency

and National economic preparedness.

Another of these measures is the bonded warehouse act

of August 11, 1916, which was passed in response to a demand
on the part of the farmers for a mechanism that would en-

able them to borrow money more easily and at a lower rate

of interest on stored crops. In the past, when the bankers

had plenty of money, those farmers with abundant credit

usually could secure what money they needed at a reasonable

rate of interest. The new method enables the farmer, no
matter what his standing may be at his local bank, if he has

a valuable crop, to store it and secure a bonded warehouse

receipt, upon which he will be able to secure money at the
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lowest current rate of interest, either at the local bank or

at any other bank that loans money on this kind of gilt-edged

security. By eliminating the bankers’ risk, and enlarging

the field in which loans may be negotiated, interest rates to

farmers are certain to be cut to the current standard figure.

The Federal aid road act of July 11, 1916, is the first com-

prehensive Federal good-roads law ever passed, and should

also be cited in this connection. At last we are beginning to

work out a National highway policy that coordinates the

road work of the township, the county, the State, and the

Nation into a single comprehensive National plan. As a

result, a higher degree of 'efficiency henceforth will char-

acterize our road work, and the farmer at last will get a

dollar’s worth of road for every dollar of taxes devoted to

that end. This will be a new experience, for although we
are spending in the United States anywhere from $200,-

000,000 to $250,000,000 a year on roads, it is doubtful if we
are getting more than from two-thirds to three-fourths of

that amount in value. This is a matter of vital interest to

every farmer, for the farmer pays no heavier tax than that

of the effort expended by him while hauling his produce
to markets over bad roads.

The cotton-futures act of August 11, 1916, is still another
beneficent act in behalf of the farmer. Without going into

details, it can be said that as a result of this law the Govern-
ment is gradually eliminating the abuses which had crept

into the cotton-future exchanges. The effect of this measure
was immediate. The American cotton-future exchanges at

once adopted the form of contract prescribed by the Secre-

tary of Agriculture, and not only the exchanges, but the
more important domestic spot markets, at once adopted the

official cotton standards established. The net result has been
that the prices of cotton which now are published every day
throughout the country reflect the actual changes in the
value of cotton rather than quotations of arbitrary fluctua-

tions created by gamblers for their own benefit, as was too
often the case in the past.

It is clear that as a result of this splendid program of
constructive legislation a new agricultural epoch has be-
gun. At last what for so long was merely the hope, the
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aspiration, the dream of the widely scattered, imperfectly

organized tillers of our soil has become the avowed policy of

the Federal Department of Agriculture, and has been writ-

ten by Congress into the law of the land.

All the farmers’ legitimate demands have not yet been

granted. There is indeed still need for organized effort on

their part, still need for educational campaigns in behalf

of measures to meet those requirements of the farmer which

still remain unsatisfied. But it is a great thing that the

Federal Government at last is meeting the farmer at least

halfway and has manifested not merely a willingness but a

friendly desire to cooperate with him in the future in any

constructive work that looks to the building up of our na-

tional prosperity on the basis of a permanently prosperous

agriculture.





THE MEAT-INSPECTION SERVICE OF THE UNITED
STATES DEPARTMENT OF AGRICULTURE.

By Geoege Ditewig,

Meat Infipcction Division, Bureau of Animal Industry.

The purpose of the meat-inspection service of the United

States Department of Agriculture is to eliminate dis-

eased or otherwise bad meat from the general food supply;

to see that the preparation of the meats and products passed

for human consumption is cleanly
;
to guard against the use

of harmful dyes, preservatives, chemicals, or other deleterious

ingredients; and to prevent the use of false or misleading

names or statements on labels
;
in short, to protect the rights

and health of the consumers of meat and meat food products

to the fullest extent possible under the laws. The service is

administered through the Bureau of Animal Industry of the

department.

MEAT-INSPECTION LAWS AND REGULATIONS.

Federal inspection is maintained under the meat-inspec-

tion act of June 30, 1906, and supplementary legislation in

the tariff act of October 3, 1913. Space will not permit giv-

ing an outline of the different provisions of the act of June
30, 1906; however, it is essential to an understanding of the

scope of the service that the reader know that the food

animals to which the law refers are cattle, sheep, swine, and
goats, and that the slaughtering, packing, rendering, and
meat-preparing establishments to which it applies are those

which sell or ship their products in whole or in part in

interstate or foreign commerce, and that it does not apply to

those establishments the meats and products of which are

neither sold nor shipped outside the confines of the State in

which the plant is operated. Further, the act grants a quali-

fied exemption from inspection to retail dealers supplying

their customers, and also provides a similar exemption for

the meat from farm-slaughtered animals. The tariff legis-

lation referred to provides inspection for imported meats

and products.
77
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The meat-inspection regulations of the department for

governing the service are clear and comprehensive and em-

body the recommendations of scientists and hygienists out-

side of the department as well as the judgment and expe-

rience of administrative officials and workers in the service

as to what constitutes an efficient system of inspection and

how best to attain the objects of the law. Copies of the

regulations may be had free upon application to the Bureau

of Animal Industry.

APPLYING FOE INSPECTION.

The proprietor or operator of an establishment of the kind

which the law requires be operated under inspection must

file an application and submit triplicate copies of plans and

specifications of the plant. The plans are referred to the

architect of the bureau to see whether the structure and

arrangement conform to certain important requirements of

the regulations. In addition, a qualified representative of

the bureau is assigned to make a detailed inspection of the

establishment to ascertain what sanitary additions or cor-

rections must be made to place the plant in satisfactory con-

dition, and to decide what facilities shall be provided to

enable a ready and proper conduct of the inspection. In-

spection is not inaugurated until a satisfactory compliance

with the sanitary requirements is shown and proper facili-

ties for the conduct of the inspection are provided.

GRANTING INSPECTION, OFFICIAL NUMBER.

Each establishment to which inspection is granted is given

an official number. This number identifies the plant, and
must appear in every instance as a part of the mark of in-

spection; that is, the mark or statement used on meats and
products, or the containers thereof, to show that they have
been inspected and passed under the Federal meat-inspection

regulations. So long as the mark remains intact the number
identifies the product wherever found. Further, with the

granting of inspection and the assigning of an official num-
ber, a sufficient force of inspectors is detailed to the estab-

lishment to perform the inspections and enforce the regu-
lations under the direction of an inspector in charge. For
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convenience the establishments which operate under Federal
meat inspection are called official establishments.”

SANITATION.

The requirements as to sanitation in tlie establishments

that operate under inspection occuj)y an important place in

the meat-inspection regulations. Prior to 190G tlie Secretary

of Agriculture was without authority to fix and enforce such

requirements, but when it Avas conferred by the meat-inspec-

tion act of that year the department proceeded to enforce

sanitation in all establishments operated under Federal in-

spection. The first step taken was to require strict cleanli-

ness as regards the rooms and equipment and in respect to

the conduct of operations and the handling of products, and
the second was to adopt rules governing plant and equij)-

ment construction.

The first part of the program, that is, strict cleanliness,

was soon attained in the plants of good construction, and in

as full a measure as could rightly be expected in those of the

type of construction common to that period. As regards the

second, it was apparent from the beginning that conformity

with a certain type of construction must be had if good sani-

tary conditions Avere to be readily and surely maintained

throughout the plants. Accordingly it Avas aimed to attain

this quality in all plants by leading to the use of non-

absorbent materials instead of the absorbent ones which had
been so freely used in previous construction

;
to replace rough

and pervious surfaces with smooth and imperAUous ones; to

supplant artificial light Avith abundant natural light; to re-

place odor-laden air with fresh air whereA^er possible; to

eliminate incomplete and defective systems of drainage and
plumbing and to install such as are modern and effectiA^e; to

require that sanitary and adequate dressing rooms, toilets,

and lavatories be installed; to subject the water supply to

the test of laboratory analysis to insure its purity; and to

require a separation of the rooms and equipment used for

edible products from those used for inedible materials.

These improvements indicate the rules adopted by the de-

partment to mark the reform in plant and equipment con-

struction. It is believed that the progress made has been

excellent.
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THE ANTE-MORTEM INSPECTION.

Under the Federal system not less than two examinations

are made of the animals slaughtered in official establish-

ments. The first is the ante-mortem inspection or examina-

tion of the live animal, the second the post-mortem inspec-

tion or examination of the carcass and the various organs

and parts at the time of slaughter. The post-mortem is the

more valuable of the two inspections, but both are necessary

if it is to be determined with certainty in every instance

that the flesh of the animal is sound, wholesome, and fit for

human food.

The ante-mortem inspection is performed in the pens and

alleys of the official establishments, except that at most of

the large slaughtering centers it

is found more convenient to con-

duct it in the public stockyards.

The animals are carefully ob-

served for evidence of disease or

abnormal condition while at rest

in the pens or as they move from
the scales after weighing. If any

of a lot show symptoms, then the

entire lot is subjected to further

and individual inspection. If the animals are swine and the

symptoms indicate cholera, they are driven to a special pen
for further examination and in certain cases to ascertain

their temperatures and to make a record of the same. Other
diseases or conditions in which the question of temperature

is important are Texas fever, anthrax, blackleg, pneumonia,
septicemia, and severe injuries. When a high temperature
exists and there is doubt as to its cause, the affected animal
is marked and may be held for observation and retaking of

temperature.

Tidien its appearance is such as to lead the inspector to

suspect that an animal is affected with a disease or condi-
tion that may cause its condemnation in whole or in part on
the post-mortem inspection, it is marked for identification by
means of a serially numbered metal tag bearing the phrase
“ U. S. Suspect ” affixed to the ear. Such an animal is

termed a “ suspect.” A record of the tag number, the in-

U.S.SUSPECT

8933
Fig. 1.

—
“ TJ. S. Suspect ” tag.

This kind of tag is affixed to

the ear of live animals sus-

pected of being diseased.

Such animals are held for

separate and special post-

mortem examination.
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Fig. 1.—Ante-Mortem Inspection of Cattle.

All animals slaughtered at oflS.cial establishments are first inspected alive. Those which
are suspected of being diseased are marked for separate and special post-mortem exam-
ination.
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Fjg. I -Cattle Slaughter Room.

Abundant light, adequate ventilation, efidcient drainage, metal and other impervious
materials and smooth surfaces mark the construction of the sanitary slaughter room.

Fig. 2.—Post-Mortem Inspection of Swine.

inspection is to cut md examine for evidence of tuberculosis the

e^m£aS?
neclr. The figure mdicated by X is an inspector making this
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Fig. I.—Post-IVTortem Inspection of Cattle Heads.

The different pairs of lymph glands are cut and examined, particularly for tuberculosis,
and the cheek muscles cut for detection of tapeworm cysts; the tongue and other parts
also are carefully examined.

Fig. 2.-P0ST-Mortem Inspection of Cattle.

As the several organs and parts are removed from the carcass they are placed before an
inspector for complete and careful examination. The X indicates the veterinary
inspector making this examination.
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Fig. I.-Post-Mortem Inspection of Swine.

Immediately after tlieir removal the organs are placed before the inspectors for examination.

Fig. 2.—Post-Mortem Inspection of Sheep.
TheX indicates an inspector examining organs.
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Plate V.

Fig. I.—Post-Mortem Inspection of Cattle.
Illustrating the detail observed in the performance of the final post-mortem inspection.

Fig. 2.-P0ST-M0RTEM Inspection of Swine.
Illustrating the detail observed in the examination of retained swine.



Fig. 2.—Post-Mortem Inspection OF Swine.
After the head, organs, and other parts have been inspected and passed the carcass is

carefully examined. The inspector performing this inspection is indicated by an X.

Fig. I.—Post-Mortem Inspection of Cattle.

If disease is present a detailed record is made of the conditions found.

Yearbook U. S. Dept, of Agriculture, 1916. Plate VI.
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Fig. I.—Branding Hog and Cattle Carcasses,

The pasfsed carcasses are marked -with an abbreviation of the legend S. Inspected
and Passed^' and the official number of the establishment by means of an ink brand.
The ink used is composed of approved ingredients.

Fig. 2.—Sheep Chill Room.

S, Inspected and Passed*’ mutton.



Plate Vli I.

Fig. I.-Meat-curing Cellar.

The curing of meatsls supervised
and the productinspeoted.

Fig. 2.—Dry Salt CURING Cellar.

Government inspection and supervision ofhandling moats curedm dry salt.
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specter’s diagnosis, and of the animal’s temperature, if that

was ascertained, is made and sent to the inspector who is to

conduct the post-mortem inspection. This information is

given due weight by him in determining the final disposi-

tion of the animal. Suspects are kept apart and slaughtered*

separately from those which were passed on the ante-mortem

inspection.

Animals which show symptoms of rabies, tetanus, milk

fever, or railroad sickness, and hogs which are plainly sick

with hog cholera, are condemned on the ante-mortem inspec-

tion. Such animals are marked
by means of a serially numbered
“ U. S. Condemned ” metal tag

affixed to the ear. Animals so

tagged may not be taken into the

slaughter room, but must be de-

stroyed and disposed of as re-

quired for condemned carcasses

to prevent their use for food.

Animals which are found dead or

Fig. 2.
—

“ U. S. Condemned ”

lag. This tag is affixed to

the ear of an animal con-

demned on the ante-mortem
inspection.

in a dying condition on the premises of an establishment are

condemned and disposed of in the same manner.

THE POST-MORTEM INSPECTION.

Each of the successive examinations, extending from the

live animal to the finished meat food j)roduct, serves some

particular purj^ose and has a relative value in a complete

system of meat inspection. Omission of certain of the other

examinations would result in some, though not vital, impair-

ment of the service as a whole, but the post-mortem inspec-

tion is indispensable because its chief purpose is to detect

disease and to eliminate the danger that threatens the con-

sumer on this account. Further proof of its importance lies

in the fact that aside from certain exceptional conditions it

is not possible for even an expert to recognize or prove the

presence of disease or the effects of disease by an examina-

tion of the meat alone after it has-been cut from the carcass,

but he can do so through a proper examination of the whole

carcass together with the organs. Before entering upon a

description of the post-mortem inspection procedures the

54150'"—XBK 1910 6A
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meaning of the word disease ’’ as it is used in meat inspec-

tion should receive some explanation.

3rEANING OF DISEASE IN MEAT.

The meaning of the term disease ^ iis used in meat in-

spection does not differ materially from the meaning given

it in medical literature, and never in mear inspection is the

seriousness of disease underestimated. There is, however,

much popular riiiscoiicepticn in regard to the nature ot the

different conditions to which the term is applied in discuss-

ing meat inspection. The common or popular error on this

point arises from the broad assumption that every condition

to which the term disease is applied is noxious and iiarmful

to such a degree as to make iinvSafe or imht for Yod all the

ffesli of an animal in which any of these conditions is found.

The facts of pathology plainly refute such assumption. By
using the microscope and laboratory tests and by applying

the term in its most technical meanings, a pathologist could

denicnstrate disease or evidence of disease in any and every

food animal that might be submitted for examination. But
no pathologist would hold such demonstration to be proof

that the flesh of every such animal is unsafe or unfit for

human food.

The error in the popular conception might be more clearly

shown by the use of a homely illustration or two : The peach

or the pear with a small unsoimd spot, strictly speaking, is

an unsound fruit, but with the spot cut away it may cer-

tainly be a sound and delicious article of food. So also

with a bunch of grapes, some of which may be in bad condi-

tion while the others may be sweet and wholesome. Simi-

larly, any one of certain diseases may exist in a circum-

scribed area or part of an animal. A clear illustration of

this is the disease commonly called ‘4umpy jaw’^ of cattle.

In many instances the tumor on the jaw attains a consider-

able size. Nevertheless, in very many such cases the disease

is as distinctly localized as is the unsound spot on the pear,

and aside from the affected part the flesh of the animal may
be absolutely clean and wholesome. To carry the illustra-

tion further, in meat inspection tuberculosis is encountered
far more frequently than is any other disease, and great care
is exercised to detect its presence in even the minutest degree.
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In a very considerable proportion of the cases found the

lesions are confined to one or to a small niiniber of the vis-

ceral lymphatic glands, or they may exist to a slight degree

in a,2i organ raid in some of the hmipli glands. An animal so

afiected is diseased, and I'et in that form of the disease [he

lesions are so limited in number and so completely localized

and hemmed in ])j encapsulating tissues, built up by die

protective forces of the body, that the afiected tissues are as

distinct from the remainder cf the animal economy as are

the bad grapes from the good ones. With the bad ones

remoi'ed the bunch becomes good food, and likeivise the

meat of this class of tuberculous rmiimls must he regarded

as sound and vrholesome vrhen the aSeeted parts have bci-n

The toregoing comparisons are used merely to illustrate

the point that soundness and imsoundness may exist in the

body at the same time in varying proportion, and that as a

rule it is possible to separate and treat each portion accord-

ing to its condition. In short, the point can be made clear

by discarding the word ‘Alisease"’ for the moment and say-

ing that the function of a scientific and rational meat inspec-

tion is to recognize and reject the meat or meat food prod-

uct which is unsafe or unfit for human food, to pass that

which is wholesome and fit, and, when doubt exists as to

which of these conditions obtains, to resolve that doubt in

favor of the consumer.

PROCEDUEES.

The post-mortem insj)ection is made at the time of slaugh-

ter and includes a. careful examination of the carcass and all

its parts. Where the number of animals dressed per hour

does not exceed a certain general limit, one inspector, con-

stantly present, performs all the inspections. Where the

number of inspections per hour exceeds certain general

limits, the inspectors are increased accordingly and the work

so arranged and coordinated that each inspector gives his

entire attention to some particular part of it. Thus the work
is in a sense specialized and the inspectors become specialists,

with the result that a high individual and collective pro-

ficiency is attained and efficient inspection assured regardless

of the rate of slaughteiv
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An important requirement in the conduct of this inspec-

tion is that the identity of the carcass and of each of its sev-

ered parts be carefully maintained until the inspection is

completed, so that if there is disease in any one organ or

part all the other parts and the carcass may be brought to-

nether for additional and final examination. Facilities for

maintaining sucli identity are provided in the slaughter

departments, and every inspector is supplied with serially

numbered " U. S. Eetained ” tags, vdiich he affixes to

the carcass and severed parts,

and by means of which he

retains them for the addi-

tional inspection. The dif-

ferent steps of the post-

mortem inspection are : Head
inspection, viscera inspection,

carcass inspection, final in-

spection, disposition, and
marking.

HEAD IXSrECTION.

Fig. S.
—

“ U. S. Retained ” tag. TMs
tag is affixed by tbe inspector to

every carcass or product wliich

ho deems necessary to hold for

further inspection.

In cattle heads the different

pairs of lymphatic glands

are cut into and examined,

particularly for tuberculosis.

The tongue is examined and, if necessary, is cut into. The
presence in the flesh of cattle of a certain cyst capable of

producing tapeworm in man can usually be determined by
examining the imier and outer cheek muscles. Therefore,

these muscles of cattle are laid open by deep slicing cuts for

the detection of this cyst. A careful survey is made of the

head as a whole for actinomycosis, deformities, etc. In the

heads of swine certain lymphatic glands, which are favorite

seats of tuberculosis, are incised in every instance and ex-

amined for evidence of that disease.

IXSrECTION OF VISCERA.

As the several organs are removed from the carcass they
are placed before the inspector, on a table, in pans or other
suitable metal receptacles for examination. Facilities for
promptly cleansing such equipment in the event of coii“
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tamination through the contact of diseased viscera are at

hand. The various organs and parts are carefully viewed and
certain of them cut into while others are subjected to manual
as well as visual examination. The entire procedure is

methodical and designed to disclose disease or harmful con-

dition if any exists in the parts under examination.

CARCASS INSPECTION.

This examination embraces a careful viewing of all sur-

faces and parts of the carcass, with particular attention

given to the condition of the serous membranes of thoracic

and abdominal cavities. Further, certain parts which more
frequently than others are seats of disease are subjected to a

manual as well as a visual examination.

The head, viscera, and carcass examinations together con-

stitute the regular post-mortem inspection. The animals

found to be free from disease or any doubtful condition are

marked Inspected and Passed,” while those in which any

disease or doubtful condition is found are retained for the

final inspection.

THE FINAL POST-MORTEM INSPECTION.

The carcasses and parts retained on the regular inspection

are sent to the final inspection room or place, where another

inspector wuth special facilities at his command subjects

them to a searching examination. This enables the in-

spectors engaged in the preliminary and regular inspections

to continue their examinations of the animals which are be-

fore them without delay and without omission of any kind.

The establishments in wdiich slaughtering is done are re-

quired to provide these rooms or places for the final in-

spection and to equip them with all the facilities necessary

for a ready, cleanly, sanitary, and efficient performance of

the work.

Since the animals held for the final inspection are tagged

or retained for cause, only veterinary inspectors who have

become skilled through training and experience in the work
are detailed to make such examinations and to determine the

final dispositions. As indicating the detail observed in the

conduct of this inspection, it need only be mentioned that a
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In this record the aninla'1 is ide;iitified by a tag' or sta:mp 11 Uili-
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inspecti'C liiey are cl.le rnar'king of each carcass to s t low
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prevent the sale or use of the same as human food. Each
of these procedures mill be brieliy described.

disposition; op COXDENIKED CAPCASSES, mSATS, axd products.

The Federal meat-inspection regulations governing the

disposal of conclenmed articles emphasizes three important

requirements, strict observance of which is imposed upon
eveiw bureau employee whose duties relate in an37 way to

their enforcement: First, that eveiy condemned carcass, part

of carcass, meat, or product be plainly marked to shore that

it is condemned, and that parts or products too small or

which are of such nature that they can not be so marked be

placed in appropriately marked containers; second, that all

condemned articles shall remain in the custody of an inspec-

tor from the time they are condemned until properly dis-

posed of, and that if the articles are not disposed of on the

day they are condemned they shall be locked in the
“ U. S. Condemned ” rooms or compartments, the locks of

which are selected and supplied by the department and the
keys uf which remain in the custody of the inspector; and
third, that the required destruction or denaturing of the con-
demned articles shall be done by the establishment in the
presence of an inspector, who must render a report covering
the transaction. The meat-inspection act specifically pro-
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rides that the Secretary of Agriculture may withhold inspec-

tion from any establishment which fails to destroy for food

purposes aiw condemned carcass or part thereof.

The customary method of treating condemned carcasses

and parts is to convert them into grecose and fertilizer by
rendering them in a steam-pressure tank. The procedure as

outlined and practiced under the Federal meat-inspection

regulations is substantially as follows: The lower opening

of the tank is securely sealed by an inspector with seals sup-

plied by the department for the purpose; then the con-

demned articles and a sufficient quantity of denaturing ma-
terial of a kind approved by the department is placed in the

tank in the inspector's presencCj after w'hich the upper open-

ing is clso sealed, and it remains the duty of tiie inspector to

see that a sufficient force of steam is turned into the tank

and maintained a sufficient time effiectiially to destroy the

contents for food purposes. The department seals on the

tank may be broken onl}' b}" an inspector, A small number of

the establishments at which Federal meat inspection is main-

tained do not have steam-pressure tanks in which condemned

meats may be denatured in the manner described. At these

such meats and products are denatured by the addition of

crude carbolic acid or other prescribed denaturing agent, or

are destroyed by incineration.

THE PRODUCTS INSPECTION.

Because meat or other edible portion of an animal which

was entirely sound and wholesome at the time of slaughter

may become unsound or contaminated through improper

care or handling, and because healthful products may be

made unwholesome through adulteration or the addition of

deleterious ingredients, and for the purpose of protecting the

purchaser against false or misleading labels, a projoer meas-

ure of control of the various operations of processing, pre-

paring, and labeling meats and products becomes necessary.

Such control is one of the functions of the Federal inspec-

tion. In other words, under the Federal system of the inspec-

tion extends from the live animal in the pen to the product

in the labeled package. The bureau employees who conduct

the products inspection are designated lay inspec-

tors ” and are selected for their practical knowledge and ex-
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PGriGiicc in tliG licindliii^’ ciiicl propG-Ttitioii of iiiGcits iind.

iiiGat food products; also for tlieir skill in testing and pass-

ing on these articles as to soundness and fitness for food.

All the meats and products in official establishments, not-

^^dtllstanding that they were previously inspected and passed,

as may be necessary to ascertain

whether they remain sound and

wholesome. The lay inspectors

exercise a supervision over all

such operations as the processing,

curing, packing, marking, label-

ing, and shipping of meats and

products. The materials added

to products are examined to see

that the regulations relating to

IDrohibited ingredients are observed

and that the requirements as to

correctness of labeling are com-

plied with. Samples of the dif-

ferent kinds of products are taken

and referred to the meat-inspec-

tion laboratories for chemical or

other technical examination. It

is also the duty of the lay inspectors to see that the require-

ments of the regulations in regard to the cleanl3’' and sani-

tary handling of products and as to the sanitary condition

of the rooms and equipment are observed.

If upon reinspection of an article it is found to have
become unfit for food from any cause, the original inspec-

tion mark or label thereon is removed or defaced and the

article condemned.

THE INSPECTION MARKS, INSCRIPTIONS, ETC.

The mark of inspection is to identify the article and to show
the condition of any particular carcass, meat, or product at

the time the mark was applied. Under the Federal system,

similar to that of the best European systems of meat in-

spection, three dispositions of a carcass are possible on the

post-mortem inspection, depending on the conditions found.
First, a carcass may be passed without restriction, meaning
that when passed it was healthful, wholesome, and fit for

are reinspected as often

Fig. 4.—Facsimile oi inspec-

tion brand. Brand used for

marking carcasses, parts, and
products to show that the

same have been inspected and
passed. The ciphers in the

above imprint occupy the

place reserved for the official

number of the establishment.



Yearbook U. S. Dept, of Agriculture, 1916. PLATE IX.

Fig. I.—Manufacture of Sausage.

All meats, spices, and casings used are inspected and the different steps of preparation supervised.

• Fig. 2.—Products Inspection.

Canning room scene. Tilling and 'weigliing cans.
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Fig. I.—Products Inspection.

Inspection of smoked meats before they are wrapped and packed for shipment.
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Fig. 1.—Products Inspection.

Inspection of fresli meats at car door. At ofQcial establislmients inspection extends from
the live animal to the meats and products as they are shipped Irom the plant.

Fig. 2.—Sealed Rendering Tank.

The animals, meats, and products condemned under Federal inspection are rendered
into grease and fertilizer. The Government seals on rendering taiiks may he "broken
only in the presence of an inspector.
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human food. Such a carcass is marked U. S. Inspected

and Passed,” or an authorized abbreviation thereof. The
ofBcial number of the establishment alwaj^s appears as a

part of such mark and serves to identify the carcass or part

as having been inspected and passed at the establishment of

that number. Second, a carcass or a part thereof may be

condemned, meaning that it is unsafe or unfit for human
food

;
therefore it must be destroyed or denatured to prevent

its sale or use as human food. Such a carcass or part is

marked “ TJ. S. Condemned ” and remains in the custody

of an inspector until properW disposed of. Third, a car-

cass or a part thereof may be marked "‘^ Passed for Steriliza-

tion,” meaning that it was passed on condition that it be

rendered into lard or tal-

S, INSP’D AMD

Condemned Brand.” Used for

marking condemned carcasses, parts,

and products.

low, according to the spe-

cies, or otherwise sterilized

by methods approved b}^

the Chief of the Bureau of

Animal Industry. The ex-

planation of this procedure 5.

is that the animal was af-

fected with some condition

or disease in such a degree that it could not be passed un-

conditionally
;
nevertheless, all objectionable conditions and

all doubt as to its safety and fitness for human food can

be removed by subjecting it to a sterilizing process. This

process is to meat somewhat as pasteurization is to milk.

There is, hov^ever, on the side of sterilization the advantage

of greater certainty in the attainment of its object because

of the higher temperatures employed under this process.

The flesh of a carcass passed for sterilization, whether it

be in the form of a cut, such as a ham, or a prepared prod-

uct like canned meats, is marked Prepared from Meat

Passed for Sterilization.” The container of such cut or

product also bears this inscription.

Whenever it is possible to so apply it, the mark of inspec-

tion is stamped upon the carcass, cuts, and products them-

selves by means of a rubber or metal ink brand. In all cases

the ink used is conijsosed of approved ingredients. Occasion-

ally burning brands are used for imprinting the mark on

cured meats, such as hams, bacon, and similar articles. When
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it is not possible to affiS the mark to the article itself^ the

reouired inscription is placed on the container of the article;

ii/fact. ail containers of inspected and passed meats and

meat foci products bear the inspection legend in the fonn

of a printed label. The legend for all lao'cls is S» In-
1 ooa orsDCcted and Passed nricler act of CoiigTess» ’June So,

U. S. Inspected and Passed by Department of AgricuitTJ.reJ’

or authorized abbreviation. The last quoted is the prcicrred

form, and after July 15, 1917^ rvill be the only one appnoved

for labels printed after that date. Other marks of inspec-

tiorn chieily marks of convenience in the conduct of tlie in-

spection, are iisecl^ but those which have been described ain

the only ones in vrhich the consumer is likely to fee] con-

cerned.

Consumers owe it to themselves to look for tlie mark :;f an

eilieient inspection, vchether h'ederaL, State, or niaiiie’pa:, on

the meats and moat food products they biiy, or on the con-

tainers of the same, but in doing so th83’ should crrisider

that the mark can not insure perishable foods against de-

terioration or other luifavorabie change after they hann treen

shipped from an establishment and beyond the jurisdiction

of the inspection.

HONEST LABELS REQUIEED.

The legend Inspected and Passed ” means that tlie meat
or product was sound, wholesome, and fit for human food

when it was so marked; also that the packed article was
correctly labeled. The meat-inspection act provides that

when the inspected and passed meiit or product is T)acked in

any can, pot,- tin, canvas, or other receptacle or corermg,
the establishment shall cause a label to be affixed to such
container under the supervision of an inspector, stating that

the contents thereof have been inspected and passed
;
the act

also provides that no such meat or product shall be sold or

offered for sale under any false or deceptive name. The
regulations based on this provision of the law define at

length what may or may not appear upon any label which
is to be used in connection with meats and products. How-
ever, they all center to one purpose, namely, that the state-

ments on the labels shall conform to the facts and correctly
indicate the contents of the package. Cox^ies of all labels
intended for use in official establishments must first be sub-
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iiiitted to the Washington ofSce of the bureau for e>:aniiiut~

tion and approval.

INSPECTION OF IMPORTED MEATS AND MEAT FOOD
PRODUCTS.

The regulations governing the admission of meat and meat

food products from foreign countries require that every

importation shall be accompanied by a ceidiScate signed by

an official of the nationai government of the country of

origin, stating that the animals from -vrliich the meat or

meat food product was derived received an ante-morteiii and

a post-mortem veterinary inspection, a,nd that a?: the time of

slaughter the meat and products were sound, healthful,

wholesome, and otherwise fit for Jiuman food. Further, that

they had not been treated with and ccntain no IngTechent

prohibited by the regulations of the United States Depart-

ment of Agriculture. Meat or meat food product not accom-

panied by the required certificate is refused entry, and that

from a country which does not maintain a system of meat

inspection satisfactory to the Secretary of Agriculture is

also refused.

Every consignment of imported iiivoat or product is checked

with the foreign inspection cartihciite upon aiTival and is

subjected to a thorough physical examination, and in most

cases samples thereof undergo a laboratoiw esaminatiDn.

The meat dr product is then admitted, refused entry, or con-

demned, according to the findings and the requirements of

the regulations governing the inspection and handling of

such imported articles.

The imported meat or product which is found to comply

with the regulations and has been admitted into the United

States is marked “U. S. Inspected avnd Passed,” or an

authorized abbreviation of the same, and with a letter or

letters to denote the port at which inspection was made.

When imported meats and products have been inspected and
admitted the law directs that they shall be deemed and
treated as domestic meats and products within the meaning
of and subject to the provisions of the meat-inspection act.

PORK NOT MICROSCOPICALLY INSPECTED FOR TRICniNA.

Under the Federal meat inspection pork is not micro-

scopically inspected for trichina. There is no practicable
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nietliod of microscopic inspection which is even approxi-

inately effective for the prevention of trichinosis in persons

who eat uncooked pork. Careful investigations in one of the

European countries in which a highly developed sj^stem is

in force have shown that nearly a third of all the cases of

trichinosis, several thousand in number, which occurred

during a period of IS 3^ears were caused by pork which had

been microscopically inspected and passed by the inspectors

of that countiy as free from trichinae. Evidence of this

kind and various other considerations have led authorities to

the conclusion that pork, even though it has been microscop-

ically inspected, is not a safe article of food unless it has

been properly cooked or otherwise treated to destroy any

trichinaB which may be present.

In countries in which there is an established and widely

prevalent custom of eating uncooked pork, microscopic in-

spection is perhaps justified as a means of reducing some-

what the danger of trichinosis, though, on the other hand,

it tends to encourage the unhygienic custom of eating un-

cooked pork by creating a false sense of security in the

minds of the public. Under the conditions which exist in

the United States, microscopic inspection, in view of its

great expense and the imperfect results, does not appear

warranted. On the contrary, it is reasonably certain that

if a comparatively small part of the huge sum that would
be required annually for microscopic inspection were judi-

ciousU employed in extending the education of the public

on the subject of trichinosis it would do more toward the

prevention of the disease in this country than any system of

microscopic inspection which could possibly be established.

In the United States most persons are careful to cook pork
before eating it, and there is only a small fraction of the

population, of foreign origin or under the influence of for-

eign food customs, who follow the dangerous practice of

eating uncooked pork in one or more of its various forms of

preparation, such as special kinds of sausage, hams, loin

rolls, etc. Considerable quantities of products of the kind
just mentioned are prepared in official establisliments, and
for the protection of the consumers, who may be either

ignorant or careless of the dangers of raw pork, the Federal
Government, as an alternative to the uncertain method of
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microscopic examinatioiij requires that official establishments

subject all articles consisting wholly or in part of pork, if of

a kind customarily eaten without cooking, to certain pre-

scribed processes which have been found to destroy trichinee.

It is important to note that these measures employed with

reference to safeguarding pork products apply only to those

which are of kinds customarily eaten without cooking, and
do not apply to pork products, such as ordinary cured hams,

bacon, and other products, which are customarily cooked

before they are eaten, nor to fresh uncooked pork.

In view of the foregoing, it may be stated that the prac-

tice of thoroughly cooking pork offers the best safeguard

against trichinosis, and in general it is the only preventive

method which can be absolutely depended upon by the con-

sumer. Therefore, the certain way of avoiding trichinosis

is to eat no pork unless it has been properly cooked. Wlio-

ever fails to observe this precaution runs the risk of acquir-

ing sooner or later a most painful and distressing disease

which frequently terminates in death. Everyone should re-

member this simple rule of food hygiene : Cook pork well.

MEAT-INSPECTION LABORATORIES.

The regulations specify wdiat may be added to meats for

curing or other purposes. The use of substances which im-

pair wholesomeness is prohibited and only harmless arti-

ficial coloring matters may be used, and when used their

presence must be declared on the product or the label. As
a rule ordinary examination will not discover the presence

of prohibited materials; therefore, to insure adequate ex-

amination for ingredients not permitted, also to determine

soundness by chemical or other test, district laboratories

•fully equipped to make chemical and other technical exam-

inations are maintained. Samples of meats and meat food

products and of the materials used in their preparation are

sent to these laboratories for examination. The samples are

collected by the inspectors unannounced and at sufficiently

frequent intervals to detect improper practices should any

such be attempted.

In addition to the central and district chemical labora-

tories, tlie meat-inspection service has the cooperation and
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ZQxyaz-a of the several other scientific laboratories of the

Eiireaii of Animal Industry. Frequently inspectors submit

samples of diseased or abnormal tissues for diagnosis. Such

samples are referred to the Patliologioal Divisioii^ in the

laboratories of vdiich lliey are tested and examined. The
chiei laboratory of this division is in the city of Vfaslihig-

toiq mith branch laboratories in tmo other cities for the con-

venience of the mO're disiaiit held stations. The numerous
para sices and parasidc conditions ^vith Trliich meat inspec-

lioii is concerned are studied the Zoological Division,

vdiiie questions relating to the biocheniic cliionges that occur

in animal tissues are referred to the laboratories of the

Biocheniic Division for attention.

THE NEED CE STATE AND MUNICIPAL INSPECTION TO
SUPPLEMENT FEDEKAL MEAT INSPECTION.

The Federal system of meat inspection has been extended
to call pands of the field authorised for it by law. It is esti-

mrdecl that about 00 per cent of the cattle, sheep, swine, and
goats slaughtered in the United Stcutes and all imported
meats care inspected under this system. This leaves ap-
proximately 40 per cent of the domestic meat supply out-
side of Federal control. Much of the latter, it is known,
receives no adequate inspection.

Federal meat-inspection statistics show that certain per-
centages of the different species of ardmals slaughtered are
affected with some disease or condition in such degree as to
require their condemnation in whole or in part. Some of
the establisnments at which Federal inspection is main-
tained have endeavored to avoid the loss incident to con-
demnation by exercising great care in the purchase of ani-
mak, accepting only such as appear to be sound and healthy.

.

This has the effect of reducing the losses at such establish-
ments, but it also tends to divert the sale of the animals of
doubtful soundness to establisliineiits that operate without
inspection. With our knowledge of the frequency of disease
in food animals, the question of what becomes of the meats
and products derived from the diseased and unfit animals
slaughtered in the uninspected houses assumes greater hy-
gienic importance than is usually accorded it. Dr. Charles
Waidell Stiles, after having studied a lai'ge number of town
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aiicl country slaughterliouses, said: well-regulated sys-

tem of siaiighteriiouses is as necessary to public health as is

a well-regulated system of schools to public education.”

S'lany of the slaughterhouses which operate under no sys-

tem of inspection have features that are not only cbjection-

abie but dangerous to health. Their construction Is such as

to make them incapa-ble of being kept sanitiuju Their

water supply and drainage s^/stems are inadequate and but

little systematic attempt is made to keep them cleain and
some are inexpressibly foul and filthy. Usually there is no

protection of the meat against rats. Sies. and other insects

and vermin, and this condition is a dangerous source of ccn-

tamination and infection. To remedO' these conditions it

has heen proposed that mimicipalities provide central abat-

toirs at which all the slaughterers of a coramunity may con-

duct their operations under sanitary conditions and an

ehicient system of inspection maintained. This proposal has

very much to cominenci it; in fact, central miinicipwal abat-

toirs have been established and operated with complete suc-

cess in many of the cities of continental Europe, and several

have been established in the United States.

PERSONNEL OF THE INSPECTION- FORCE.

The personnel of the meat-inspection service is divided

into two general classes—professional and nonprofessional.

The professional is composed of veterinary inspectors, lab-

oratory inspectors, an architect, and a sanitary engineer.

The nonprofessionai consists of emplojrees designamd lay

inspectors.

The veterinarians must be graduates of accredited veteri-

nary colleges and pass the civil-service examination for the

position of veterinary inspector in the service. At each

meat-inspection station an inspector is selected to take

charge of the work and who reports directly to the Chief

of the Bureau of Animal Industry. At stations where

slaughtering is conducted only veterinary inspectors are

placed in charge. The veterinary inspectors perform or

supeiudse the regular ante-mortem and post-mortem inspec-

tions and perform all of the final post-mortem examinations.

The laboratory inspectors are chemists and also must pass
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an examination in accordance with the civil-service require-

ments. They mak-e the laboratory tests and inspections.

The lay inspectors are designated lay inspector, grade 2,

and lay inspector, grade 1 ;
they also are required to pass the

civil-service examination. The lay inspectors, grade 2, are

experienced and well informed in regard to packing-house

operations; they supervise the curing, preparation, and

marking of meats and products. They are trained in pass-

ing on meats and products as to soundness, and conduct the

inspection and reinspection of meats and products. The lay

inspectors, grade 1, are required to have at least 3 years’

experience in handling food-producing animals before tak-

ing the civil-service examination. Their duties are to assist

the veterinary inspectors in the ante-mortem and post-mortem

inspections, and to perform other duties similar to those de-

scribed for the lay inspectors, grade 2. After a certain

period of service they are eligible for examination for pro-

motion to the position of lay inspector, grade 2. It is the

duty of every employee, whether A^eterinary inspector or lay

inspector of either grade, to see that the sanitary regulations

are observed in their respective departments.

Certain veterinary inspectors, selected for their experience

and general qualifications, are ImoAvn as traveling veterinary

inspectors. They inspect the official stations and establish-

ments in their respectme territories and report to the chief

of the bureau whether the regulations and instructions goA^-

erning meat inspection are properly observed. Their visits

are unannounced and their reports are valuable in the effort

to secure a uniform inspection and the enforcement of the

sanitary regulations.

The personnel at present consists in round numbers of 800

A^'eterinary inspectors; 1,000 lay inspectors, grade 2; TOO lay

inspectors, grade 1; and laboratory inspectors, administra-

tive officers, and clerical forces to bring the total to about

2,650 joersons.

STATISTICAL.

The folloAving A^ery brief statistical summary is by no
means an adequate statement of all the work performed
under the Federal meat-inspection system. It will suffice,

hoAvever, to convey to the reader an idea of the magnitude
of the service.
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Tlie number of esrablishmerits at which inspection is

regularly maintained varies somewhat
;
however, for several

years it has approximated SSOj and includes practically

every establishment of importance or large volume of

operations in the United States. In the last five fiscal

years preceding this writing the total of cattle, sheep, swine,

and goats given both the ante-mortem and post-mortem

inspections was in excess of an average of 58,500,000 per

year. The average number of whole carcasses of such ani-

mals condemned during that period was more than 262,000

per year, while the number of parts of carcasses condemned
per year was very much greater. The records of the in-

spection and reinspections of meats and products subsequent

to the slaughter inspection show totals running into billions

of pounds annually, while the amount condemned on rein-

spection on account of having become tainted, rancid, or

otherwise unfit for human food has approximated 18,000,000

pounds per year.

For the fiscal year preceding this writing, the sum appro-

priated by Congress for meat inspection was $3,375,000,

within which sum the service was maintained. In other

words, the cost was less than 6 cents for each of the 58,500,-

000 animals slaughtered. This charge covered the entire

service from the first inspection of the live animal to the

final exanmKrtion^^_ meats in the finished products,

when ready for delivery to dealers or consumers. In this

connection it seems but right to add that there has been no
sacrifice of efficiency and completeness to attain this low
cost

;
on the contrary, it is the constant aim of the depart-

ment to strengthen the service in these respects.
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COLOR AS AN INDICATION OF THE PICKING
MATURITY OF FRUITS AND VEGETABLES.

By L. C. Corbett,

Horticulturist in Charge of Horticultural and Pomologlcal Invcsiiga-

tions. Bureau of Plant Industry.

FEUIT color is a factor intimately associated with fruit

maturity. The small boy uninstructed in the arts is

not attracted to the cherry tree until the fruits are colored,

and he soon learns from experience to choose the fruits that

are sweetest by his sense of color values associated with the

perception of taste. While this is a simple illustration of

the value of the color test for fruit maturity, it nevertheless

illustrates the fact that unconsciously a value is j^laced on

the color in fruits in order to arrive at an estimate of their

palatability. This being the case, may there not be physio-

logical activities or results directly associated with the life

of the fru-it_which can in a measure be estimated by the

color values in the 'fruit? That such is the fact is quite

evident from the results observed in the behaidor of various

fruits which have been subjected to careful control condi-

tions in repeated experimental tests conducted by the investi-

gators of the United States Department of A-griculture.

A concrete and striking example of the value of fruit

color as an index to fruit picking maturity is afforded in

the results of the picking and storage investigations con-

ducted to determine the factors contributing to the success-

ful storage of the apple. Early in the work upon this sub-

ject, undertaken by Taylor and Powell, it became evident

that some physiological activity of the fruit itself was
intimately concerned with the phenomenon termed scald ”

in the stored fruit. As the work progressed it became more
and more evident that scalding could not be wholly attrib-

uted to storage-house conditions or management. It was pos-

99
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sible with the perfection attained in refrigerating apparatus

and in storage-house construction and insulation to maintain

practically constant,, uniform conditions in the houses. It

was also possible to reproduce such conditions from year to

year. Xotwithstanding these facts, varying results as regards

scald were obtained, not only from year to year, but in differ-

ent lots of fruit in the same house. These results focused

attention more clearly upon the fruit itself.

COMPARISON OF STAGES OF MATURITY.

Accordingly, a series of observations was conducted to

ascertain the relation of early (immature), medium (ma-

ture)
,
and late (overripe) picking to the behavior of the fruit

in what had been determined to be the most nearly ideal

storage temperature. As one of the important teachings of

this investigation there appeared results such as are recorded

in the color reproductions presented herewith. The imma-
ture fruit illustrated in Plate A, which is characteristic of

early-picked fruits of the Eome Beauty apple in the Yakima
Valley of Washington, is distinguished by more or less de-

velopment of the red or overlay color, but the important

point for consideration in connection with fruit at this stage

of maturity is the composition of the ground color. A care^

ful study of this specimen reveals the fact that much vivid

leaf green is present in the skin of the apple. Fruit picked

at this stage of development, when withdrawn after a stor-

age period of six months at a constant temperature of 32

F., presented the appearance illustrated in Plate B. This

shows an advanced stage of scald,” which when present to

any appreciable extent decidedly affects the food value as

well as the merchandising value of the fruit. It will be noted

not only that the skin shows the characteristic browning of

scald, but that the discoloration has extended far below the

surface of the skin; in fact, the cells of the skin as well as

many layers of cells in the flesh of the fruit have ceased to

function, as is indicated by the browning of the walls.

The specimen shown in Plate C represents a fruit in which,

before picking, there had been a slight increase in the de-

velopment of the overlay color. The area covered was a

little larger and the color more intense than in the apple

shown in Plate A. The significant fact, however, is observed
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.Plate CYearbook U, S. Dept, of Agricultur©, ^916.

ROME Beauty Apples of Northwestern PRooucrioN Picked in More
Mature Condition than Those Shown in Plate a, but yet

TOO Green for Satisfactory Behavior in Storage.

The colorieg and the amoimt of leaf green in the $kia of the fruit at the time of piacing
it in storage is illustrated in the upper figure.

Cross section of the same fruit, showing that while the fiesh carries less green a trace still
remains.

R.C STEADMAN, DEL





Plate DYearbook U, S. Dept, of Agriculture,' i
o'! 6.,

CoNDmoN Presented by Fruits of the Same Stage of Maturity as
Those Shown, in Plate C, after Being Held Six Months in

Storage at a Temperature of 32° F*

The surface of the apple carrying the leaf green, as shown in the tipper figure, Plate C, has
assuined the characteristic baked-.apple appearance of scalded fruit. The cells of the
discolored skin have ceased to function.

The cross section of the same fruit shows that the fruit was .sufficiently mature at the
time of storage so that the discoloration has not penetrated deeper than the pigment cells.





Rome Beauty Apples of Northwestern Production Harvested after
THE Leaf Green had Disappeared and the True Yellow of the
Normal Ground Color for the Variety was Discernible,

Absence of leaf green, the presence of white, and light yellow in its place—true signs of
picking maturity lu this variety—are shown in the upper figure.

Cross section of the same fruit from which the green tint in the skin as well as in the flesh

has disappeared.
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Plate F"Yearbook U. S, Dept, of' Agriculture, 1.916.

Rome Beauty Appi.es of the Same Stage of Maturity as Those Shown in

Plate E, after Having Been Held Six Months in Cold Storage
at a Temperature of 32® F.

No loss of co!o.r,or discoloration^ but tbe deepening of the yellow In the ground color due
to progress of the ripening process, is shown in the upper figure.

The cross section of the fruit, shows.no discoloration, but rather an. iiiorease in the Teliow
tint In. tli©' fieah, eharaeteristic of the maturing of the variety.





101Color of Fruits and Yegetahles,

in the ground color. There is less intensity in the green

pigment, and the leaf gneen, while still observable, is less in-

tense, having in a measure been replaced by white, a phe-

nomenon familiar to every close observer of changes in the

color values of fruits as they ripeiio The chlorophyll, or leaf

green, has grown less vivid and has certainly decreased in

amount. This fruit, wdiile still too immature for best storage

behavior, responds to a six months' period in storage in the

manner shown in Plate D. This apple, while showing a con-

siderable amount of scald, is by no means as badly affected as

the fruit shown in Plale B. While the amount of skin dis-

coloration shown in Plate D is considerabty less than that

shown in Plate B, and while this discoloration has not been

communicated to the underlying flesh of the apple, so that

for practical purposes the apple is sound and fit for eating

or for culinary uses, yet its merchandising value has been

greatly impaired because of the discoloration. The brown
baked-apple appearance characteristic of scalded fruit is

taken as an indication that the fruit has passed the limit of

its commercial storage life. Any considerable amount of

scald, therefore, rapidly depreciates the market value of the

fruit affected and is a phenomenon to be overcome or avoided

as far as practicable.

The extent to which scald can be overcome or avoided

through picking by color, even in some of the varieties

known to be unusually susceptible, is brought out in Plates

E and F. The apple illustrated in Plate E brings out

clearly the color values which the grower and picker must

learn to recognize in order to be able to determine the stage

of maturity to which the fruit must attain before it may be

placed in cold storage at the temperatures recognized as sat-

isfactory for the storage of apples and come out in a sound,

attractive condition and possessing a high merchandising

value.

A critical study of the color values of the apple shown in

Plate E reveals the fact that there is only a trace of true leaf

of chlorophyll green remaining in that part of the skin of

the fruit least highly colored. This will invariably be found

to be side- most shaded by the foliage of the tree and is

therefore the least mature portion of the fruit. It is here

that the skin pigments are least stable and most likely to
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be affected by the temperature. The leaf green, as has been

noted, is small in amount, and its intensity is much less than

in the fruits illustrated in Plates A and C. The ground color

has been modified also, being, instead of greenish white,

either white or yellowish white. Here we find the suggestion

of the development of the true ground color of the fruit.

The ground color or underlay in this variety is a shade of

yellow, and as soon as there is a suggestion of the develop-

ment of this characteristic color the fruit has reached a

stage in its life when it can with safety be removed from the

tree and placed under temperature conditions which slow

down or inhibit the normal rii^ening processes to such an

extent that instead of ripening to edible maturity in a period

of a few weeks the ripening process is extended over a much
greater period, which we term the normal storage period for

the variety.

CONDITIONS DETEKMINING THE STORAGE PERIOD.

The storage period of an}^ variety of apple is long or short

for that variety according to the degree of care exercised in

picking it at the proper stage of maturity indicated by its

growth and coloring and upon the treatment to which it is

subsequently subjected. If it is harvested too green, even

though the other factors contributing to successful handling

and storage are carried out, the results shown in Plates B
and D may be expected

;
but if, in addition to picking it too

green, the fruit is allovved to stand in a warm packing room
for several days previous to placing it in storage, the storage

period will be shortened and the amount and seriousness of

the scald augmented, provided the varieties to be stored be-

have normally in other respects in storage. The closer the

condition of the fruit approaches that shown in Plate E the

better it will carry in cold storage, assuming that it is care-

fully handled from the tree to the storage house, that it is

not allowed to remain for more than a few hours at a high

temperature after it is removed from the tree, and that

whether placed in common or cold storage it is reduced to a

temperature of 32° F. as soon as possible, the fewer hours

the better, and then maintained without undue fluctuation at

as nearly this temperature as is possible throughout the

storage period.
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Although the grower may observe and guard against all

of the physical conditions which are known to affect the life

of fruit in storage, such as careful handling, quick transfer

from tree to storage room, and the maintenance of a suitable

storage temperature, if the fruit itself has not reached a

proper stage of maturity (PL E) the observance of these

precautions wull avail little. The physiological behavior of

the fruit, even if stored under an ideal environment, will be

that shown in Plate B if it is exceedingly immature, that

shown in Plate D if it is approaching a satisfactory stage of

maturity, and that shown in Plate F if it has reached a con-

dition of maturity suitable for storage. Color, then, is the

important factor hy which the grower can determine the

condition of ripeness of fruit for the best behavior in cold

storage.

The illustrations here presented represent only one variety,

and the color values shown are characteristic only of this

variety. The general principle, however, holds for all

varieties of apples and pears thus far subjected to cold-

storage tests. In order to aj)ply the lesson taught by the dif-

ferent stages of ripeness in the Home Beauty apple here

illustrated, it will be necessary merely to observe closely the

true color values shown by each sort in the process of ripen-

ing and then to attempt to harvest the fruits at the time

when these signs are most developed. In order to do this,

the grower and picker must carefully train his sense of

color values and observe closely the changes which take place

in the make-up of the general color scheme of each variety.

The points to be borne in mind are the decrease of the

amount and intensity of leaf green in the skin of the fruit

and the replacing of the green by white and gradually by
yellow, if yellow is the normal ground color of the fruit, as

is the case with the Borne Beauty apple.

The development to a slight extent of the normal ground
color is desirable, but this process should not be allowed to

go too far before it is checked by picking and placing the

fruit in storage. This caution should be heeded, for it is

found that overripe fruits are quite as unsatisfactory for

long keeping in storage as are those picked too green. The
ability to judge the stage of ripeness so as not to pick the

fruit underripe or to allow it to remain on the tree until
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overripe is clie end desired. Careful atteiitioii to the color

scheme of varieties is one essential, and another is to evaluate

color changes in the developing fruit so as to pick each

individual fruit at a time vdien it null keep lovigest and hold

its color best. A careful study of tlie plates here presented

vrill serve as a foundation, but the picker must carry with

him to the orchard an accurate niental picture based on close

observation for each of the varieties in iiis eoilection^ The
more perfect the mastery of the color problem for each variety

the greater will be the success with the variety in storage,

other things being equal.

THE COLOE FACTOE IN TOMATOES.

As a further contribution to information concerning the

relation of color to picking maturity in plant products other

than apples, it is desirable to mention the relation, which

the color at picking time bears to the color and general char-

acter of the canned product, as vrell as catsup made from

tomatoes. Tomatoes, like apples, present a wide diversity of

colors, but since red is the desired color in canned tomatoes,

catsups, and pulp, only those varieties ]DC>ssessing red or

scarlet pigments will be considered.

The tomato during the process of ripening passes from the

leaf-green color which characterizes it during the early

period of its development to a whitish green before the

normal fruit color begins to develop. The green tints give

way to the white, and this in turn is replaced in the desirable

canning sorts by red, which gains in intensity as the process

of ripening progresses, until at full maturity the pigmenta-

tion is complete and permanent. When this stage has been

reached there is no further increase in the intensity of the

color, and when tomatoes which have reached this stage

of ripeness are subjected to the temperatures required for

proper sterilization in the operation of processing the canned

product there is no loss in color and the product possesses the

deep red so desirable in high-grade goods. At this stage of

maturity the pulp can be concentrated by boiling to the con-

sistency required for catsup without loss of color. If, on
the other hand, the tomatoes are gathered before pigmenta-

tion is complete and are subjected to the processing required
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for canning or catsup making, the resuiting product will not

be of a deep red color, but will vary from a reddish straw

color to light red, according to the degree of pigmentation

attained by the fruits when harvested.

Before the passage of the food and drugs act, which re-

quires that no food may be colored in a manner whereby in-

feriority is concealed, the question of the stage of maturity

at which fruits or vegetables were picked or processed gave

manufacturers little concern, for lack of coloring could be

made up by svreating or by the use of dyes.

!N*ow that such practices are discouraged by the regulations

of the act, and the trade still recjuires high-colored and,

fortunately, high-flavored products as ^vell, the stage of ma-

turity and the degree of pigmentation play an important

part. Fortunately for the industiy, nature has provided a

method by which the demands of the trade can be met in a

legitimate way; that way is via the ripe-fruit route.

Eipened tomatoes of desirable color will, when properly

handled, produce a high-colored canned product or a high-

colored catsup. Half-ripened red tomatoes will not pro-

duce a canned product or a catsup of a bright red color.

The pigment in such fruits is not stable and fades slightly

when the pulp is subjected to the temperatures required for

sterilization or concentration. In the case of the tomato

the heat of processing reduces the pigment and leaves a

product varying from straw color through the shades of

red, depending upon the stage of color development attained

by the fruit when picked.

DISADVANTAGES OF HARVESTING IMMATURE PRODUCTS.

Immature apples when placed in storage develop various

degrees of scald, depending upon the pigmentation or color

development attained by the fruit up tO' the time of storage.

As the apple matures it loses the leaf green which charac-

terizes the young, immature fruit; this is replaced by white,

and this in turn by the ground color and the normal pig-

mentation of the variety. Under common-storage or cold-

storage conditions, immature fruits in which the chlorophyll,

or leaf green, has not disappeared do not retain this color in

storage, but assume the baked-apple appearance charac-
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teristic of scalded fruit, the intensity or severity of the scald-

ing depending upon the stage of maturity attained by the

fruit, as illustrated in Plates A, C, arxd E.

The practical result from placing immature apples in

storage is loss of color and that from processing immature

tomatoes is loss in color. In both cases deterioration is due

to unstable pigments in the product. The apples lose color

when fruits with imperfect pigmentation are subjected to

storage temperatures, whether or not the conditions to which
they are subjected are low enough to check normal ripening

processes. It would appear, on the other hand, that ripe

fruits have developed stable pigments which are not af-

fected in the apple by cold-storage temperatures nor in the

tomato the heat required for sterilization or concentration.

The practical lessons are: (1) Loss from scald will be

lessened harvesting apples after the leaf green has dis-

appeared and the normal ground color for the variety has

begun to develop; (2) high-colored and high-quality canned

tomatoes and high-colored and high-quality catsup can be

made only from ripe tomatoes of varieties possessing a red

pigment. The time for picking fruit for special purposes
must be determined by the behamor of the fruit. Put the

fruit to the test
; it will giA' e the answer.



FARMS, FORESTS, AND EROSION.

By Samuel T. Dana,

Assistant Chief of Forest Investigations. Forest f^ervice.

INTRODUCTION.

^^TjlARMS. forests, and erosion*" may sound like a queer

JL combination, but as a matter of fact the three are

closely connected. Erosion is one of the most serious dan-

gers that threaten our farms, and forests are one of the

most effective means of preventing erosion. How true this

is would be most startlingly demonstrated if all the forests

of the coiintiw were to be wiped out overnight. Imagine

how the water would pour off the mountains, cutting to

pieces and vrashing away the land and destroying other

property in its path.

The forest is, in fact, one of the best friends of the farmer

in protecting his land from erosion and consequent damage.

Just what this means, not only to the farmer, but to the

Nation as a whole, becomes clearer when we remember that

over half of the population of the country is rural; that

there are more than 0,800,000 farms: that there are nearly

897,000,000. acres of farm land with a value of approximately

$28,500,000,000: and tlrat the annual xoroduction of farm
crops is valued at some $5,500,000,000. Anything that exer-

cises an important influence on interests of this magnitude is

unquestionably deserving of the most careful consideration.

WHAT BECOMES OF THE RAINFALL.

IX THE EOUEST.

Mdien the Pilgrim fathers landed at Plymouth Rock in

1620 they found the new continent clothed with an almost

unbroken expanse .of virgin forest. Cool springs were

abundant, streams ran clear, and excessive erosion had not

left its mark upon the land. The geologic processes of land

sculpture which have been going on since time immemorial
were of course at wmrk carving out the hills and vallej'S.

Every year the soil on the steeper slopes was creeping a little

farther on its way to the sea: every year there wms some
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change. ho’>veA'er imperceptible, in the appearance of mother

earth. At the same time another process was going on.

Eocks were Iming decomijosed and transformed into soil.

This second process, though it, too, was slow, was in most

places proceeding faster than the other. Soils were being

formed more rapidly than they were removed, and the basis

for the future farms of the country was gradually being built

up. Snell soil as was washed away consisted of the lighter

particles, raiicli of which, being deposited farther down in

the more level portions of the streams, helped to build up
the fertile alluvial plains. The entire action of nature was
beneficial, rather than destructive.

Everyone who has been in a dense forest during a heavy

storm knows how thoroughly it protects the soil and stores

the water. The force of the rain is broken by the trees, the

underbrush, and the litter on the ground, so that it does not

beat upon the soil. Much of the precipitation reaches the

earth by running down the twigs and branches. In a light

shower nearly all of the rain may be interceiited by the leaves

of the trees, so that one can stand in the forest without

getting wet. Even in a heavy rain the water drips down so

quietly as to have practically no beating effect upon the soil.

There is no perceptible surface run-off until great quantities

of rain have fallen. Instead, the water is soaked up by the

organic matter, or humus, in the upper layers of the soil.

This is realA an enormous vegetable sponge capable of hold-

ing several times its own weight of water. As the rain falls

it is absorbed by this sponge, then passed on to the reservoir

of mineral soil beneath, and finalty fed out gradually to the

springs and streams. Then, too, surface run-off is checked

by the mechanical obstruction offered by stumps, fallen

twigs, branches, and even whole trees; and percolation of

the water into the soil is made easier by the network of small

roots and the channels left by the decay of large roots. Even
when the rain is so heavy that the soil is unable to absorb all

of the water at once, the excess flows off with no erosion.

Streams coining from virgin forests are seldom muddy and
are subject to comparatively small variations in flow.

IK THE OPEN.

The effect of heavy rains on the exposed soil of cleared

fields is very different. There the rain beats upon the bare
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ground like millions of little hammers. The soil is com-

pacted, its absorbing capacity is reduced, and first the finer

and then the coarser, infertile particles are washed away.

The yeater qiiickh^ gathers into little riyiilets, then into

streams, and finally into roaring torrents, all carrying Avith

them eyer-increasing quantities of soil and often stones and

bowlders. Myriads of tiny channels appear as if by magic.

These run together into small gullies, and the small gullies

giOAY into large ones. The whole area is cut up by erosion

and the eroded materials carried awaj^ to cause trouble at

lower eleyations.

It has sometimes been argued that because the erosion

AA'hich takes place under natural conditions is beneficiah that

which takes place after clearing is equally or even more so.

This by no means folloATS, howeyer. lYhen erosion becomes

excessiye, not only is the soil at the upper eleyations Avashed

aAvay more rapidly than it is formed, but the amount of sedi-

ment is so enormous that the streams can not handle it. The
coarser, infertile materials, the proportion of Ayhich is

greatly increased, are deposited on yaliiable farm lands along

the middle courses of the streams, while the finer materials

are carried 'farther down, where they help to fill up the

naA'igable portions of the riyers.

Wlien the early colonists cleared the first land for agricul-

ture they payed the wmy for the excessiA'e erosion which has

since taken place. It Avas of course ineAutable that oyer a

large portion of the country forests should giue way to

farms. It was not ineyitable, hoAveyer, that this change

should be accompanied by such disastrous consequences to

the soil. Many causes hawe been responsible for the damage

that has been wrought, but underlAfing them all is the prod-

igalit}^ and indifference to the future Ayhich is characteristic

of people richly endowed with natural resources.

CAUSES OF EROSION.

CLEAKING OF jSrONAGRICULTUEAL LAND.

Injudicious clearing for cultiyation of land on Ayhich a

forest coA^er should always have been maintained has been

one of the main causes of unnecessary erosion. Thousands

of acres on slopes too steep for successful farming have been

ruined in this wa}^ Such land has been cheap and the settler
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frequently has been only too ready to cultivate it for a few

years until it was worn out and then complacently move on

to repeat the process elsewhere'. Improper methods of agri-

culture have often hastened the devastation. Unfortunately,

this has not been confined to the area itself. Once started,

erosion has progressed in both directions, washing out and
burying fertile lands below and eating back into forested

lands above.

Complete clearing of lands that should have been only

partially cleared has had the same result, hlot infrequently

it happens that part of an area can safely be cleared for

farming if the rest of the area is left in forest. Failure to

recognize this fact and to retain the forest where its pro-

tecti^’e influence is needed has been the direct cause of much
unnecessary v;asting of the soil.

riRE.

Among the many evils chargeable to forest fires, their

eifect on the character of the run-off is by no means the least.

Their tendency is in the same direction as clearing—to de-

crease the amount of water absorbed and consecpiently to

increase surface run-off and soil washing.

From the standpoint of erosion every fire on hilly land is-

a menace—the steeper the slope the more serious the menace.

Conflagrations which completely destroy the cover are, of

course, most dangerous. Even light surface fires, however,

are not to be disregarded. By destroying the humus and the

carpet of weeds and other plants, these tend to harden the

soil and to reduce materially its absorptive capacity. Re-

peated fires on the same area are particularly dangerous,

since they gradually open up the stand, remove all trace of

vegetable matter, and may cause the soil to harden and pack

so as to be almost impervious. One or two specific examples

may help to make clear the damage that may be done by even

a single fire.

On the north side of the Solediick Valley, in western

Washington, some 12,000 acres were severely burned in 1907.

All vegetable growth was destroyed and all soil cover re-

moved. Very little vegetation started in the first four years

following the fire, and during these years the slopes were
subjected to considerable erosion. Soil and fragments of
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stone were carried in great quantities to the maii}^ gulches

and water courses. In hTovember, 1910, a combination of

heavy snow, followed by a chinook wind and a warm rain,

caused an enormous run-off of water, carrying with it great

quantities of soil and rock. This shifting mass was so great

that most of the creek channels, where they struck the flat,

became choked with it and built up fan-shaiaed deltas, in

some cases several acres being covered with debris from 1

to G feet deep. Even now erosion on these areas is consider-

able, although not nearly so great as during the first few

years after the fire.

In the brush-covered foothills of southern California, near

the tovcn of Piru. is a small watershed of perhaps 1 square

mile loiown as Nigger Canyon.''’ In October. 1912, ap-

proximately 100 acres of this were burned over and the cover

completely destroyed. The following January a series of

heavy rains caused unprecedented erosion on the area.

Rocks from 2 to 2-1 feet in diameter, so large that the}’ could

hardly be moved by a team, were brought down by the flood.

A section of 1-inch iron pipe between dOO and 500 feet long

was entirely washed out. Ten acres of orange orchard near

the mouth of the canyon were covered with a deposit of

gravel from 6 inches to 5 feet in depth, so that in many
placesrthe^jn)ver branches of the trees rested directly on the

ground. Though the orchard was not destroyed it was so

injured that it will be necessary to reset the buried area.

Farther downstream, where the deposit was not so deep, the

individual trees have been raised at considerable expense by

means of a derrick. Near the first orchard the bed of the

creek was so filled with debris that the orchard was in con-

stant danger of being overflowed at high water, and it was

necessary to construct a dike in order to confine the water

to the main channel. Four acres of bottom land which had

been cleared the year previous to the fire for planting to

lemons were so covered with gravel and bowlders as to be

completely ruined. Local residents state that while the pre-

cipitation that winter was heavy, they do not believe it was

vmrse than in many other years. One owner expresses the

opinion that there has been more damage from erosion in

the G years since the fire than in the 22 years before.
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BESTEUCTIVE LXJMBEEING.

All cutting, of course, changes to some extent the char-

acter and amount of the soil cover and therefore disturbs

more or less the natural balance between rainfall and run-

off. If the cutting is properly regulated, hovrever, this effect

may be so slight as to be practically negligible. It is nearly

always possible to leave sufficient cover on the ground to pre-

vent any ill effects from the opening up of the stand, and
if lire is kept out this is soon supplemented by other vegeta-

tion which effectively protects the soil from erosion.

Unfortunatefv. past cuttings have not in all cases been

properly regulated. Considerable unnecessary erosion may
be laid to destructive lumljering carried on wuthout regard

to the future welfare of the forest itself or of the interests

dependent on its protective cover. Clear cutting has been

practiced on steep slopes where at least a part of the stand

should have been left. Eoads have been so located as to be

subject tc serious erosion. Deeply gouged skid trails, formed
by dragging many logs down the same rut, have been left

unprotected to wash out after every heavy rain. Worst of

all, fires have been allowed to burn uncontrolled on the cut-

over areas. The dry mass of twugs, branches, and other in-

flammable material left after all lumbering operations adds

to the fury of the flames and enables them to expose the bare

soil to the mercy of the other elements.

One of the papers in the Yearbook of the Department of

Agriculture for 1913 Economic Waste from Soil Ero-

sion,” bj^ E, O. E. Davis) cites a specific example of the re-

sults of destructive lumbering. The owuier wuis proceeding

to remove all the timber possible from his tract with entire

indifference as to the effect upon the soil of such a procedure.

In one field where the entire forest cover had already been

removed, great gullies had appeared and ruined the field for

farming. One of the gullies extended for over half a mile

to a creek bottom which had once been a fertile field, but

was now covered in most places from 1 to 3 feet deep with

sand which had been washed dowm from the cut-over area.

When the lumberman was asked regarding his treatment of

the land he replied that all he expected to get from it was
the lumber

;
that he did not suppose he could sell it, because

he didn’t think it worth anything as farm land, it washed
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Fig. I.—The Result of Clear Cutting and Fires.

TMs land is in the mountains, at too high an elevation for agriculture (over 10,000 feet), and
should have beenretained in forest.

Fig. 2.—Once a Trout Stream.

This stream formerly had a small but steady flow throughout the year and vras named Trout
Creek from the fish which made it theirhome. Cutting, overgrazing, and fires in themoun-
tains at its headwaters have brought about steadily increasing washouts. So serioushas been
the damage to the railroad which originally ran along the bank that more than a million
dollars would now be required to replace the track.
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Fig. I.—How Farm Land is Destroyed.

23y being buried under a heavy deposit ofsand and gravel brought down by a single flood from
the cut-over and burned-over mountain watershed above, 11 acres out of the 45 acres of irri-

-gated land on this farm were practically ruined. The irrigation works were also so

damaged that no irrigation was possible the year following the flood.

-

Fig. 2.~A Washed-Out Road.

The washout occurred the next year after a severe fire in the mountains shovn in the back-
ground. The gate, no longer used, shows where the road formerly ran—5 feet higher than
its present location.
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Fig. i.—

F

arming no Longer Possible.

Xand wliicti formerly sold for $600 an acre has been rendered -worthless by the deposit of

sand, gravel, and bo-wlders brought do-wn the year after a severe fire in the mountains shown
in the background. Previous to the fire the stream bed had been an inconspicuous wash
carrying only a small amount of water even in the rainy season.

Fig. 2.-A Result of Careless Farming.

The damage might have been prevented by proper terracing and cultivation. Even now
leclamation of such land is both possible and profitable.
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fiG .'z. tRosioN Gaining Headway on a Steep Slope
Aneflortisbemgmdeto(^itbymimgae^^lieswl^^

Tree planting would also
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Fig. I—a Reservoir Endangered.

\Vliere vegetation is sparse erosion once started is very difficult to cheek. It is particularly
serious in this case because the eroded area drams directly into a proposed reservoir site.

Fig. 2.~Overgrazing Another Cause of Soil Washing.

The protective vegetation has been partly removed as a result of too heavy grazing by sheep.

If grazing is not checked, the entire hillside may be destroyed.
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Fig. I.—The Kind of Land for a Woodlot.
Timber growing pays better than farming on lands of this character.

Fig. 2.—a Protected River Bank.

cottonwoods protected this

OtherSrtUemSSS’ ^ ofittrom burial under a mass olsand, gravel, and

—

.WJS,,
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so bad.” His method of handling it w^as indeed ruining it

for either farm or forest, and in addition was contributing

to the ruin of fertile land below.

OVEUGRAZING.

Although less spectacular than fire, overgrazing may be

equall}" serious in its effect on erosion. It is particularly

dangerous in those areas where precipitation is light and

where the vegetation even when imgrazed has a hard time

holding its own. The woodland areas in the Southwest are

typical examples. Here the natural balance between pre-

cipitation and run-off is so finely adjusted .that very little

disturbance of the soil cover is required to upset it. More-

over, adverse climatic conditions make it very difficult for

vegetation to reestablish itself in such regions. Erosion

once started, therefore, is likely to be permanent.

The evil results of overgrazing are well illustrated in

central and southern Utah. Forest Service Bulletin 91^

estimates that in the country surrounding the Manti Na-

tional Forest, overgrazing, which occurred before this area

was included in the National Forests, has been responsible

through erosion and floods for a loss of $225,000. Among
the items of damage included are destruction of roads,

bridges, streets, and buildings; heavy depreciation of real-

estate values; ruin of crops; permanent injury to agricul-

tural lands
;
filling up and destruction of reservoirs, canals,

and ditches
;
and even death.

Farther south, overgrazing on a single watershed has been

responsible for an annual loss of about $3,000 to the town

and farming community of Salina. Furthermore, the sand

and sediment carried by Salina Creek has filled up the main

channel of the Sevier Eiver between Salina and Eedmond

to such an extent that the river has submerged some 1,000

acres of valuable farming land worth about $100,000, and

has damaged other lands to the extent of about $50,000.

OTHER FACTORS.

In addition to the forest and other soil covers, the chief

factors having an influence on erosion are the amount and

character of the precif)itation, the degree of slope, the geo-

^ Grazing and Floods i A Study of Conditions in tli© Manti National Forest^

Utali/^ by R. V. R. Reynolds.

541y9°—YEK 1916 8A
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logical formation, and the depth and composition of the

soil. In general, anything that increases surface run-off

increases erosion. Severe storms, steep slopes, and soils with

relatively low water-absorbing capacity are, therefore, all

dangerous because they tend to make it impossible for the

soil to absorb the water as fast as it is supplied. This is the

case with the torrential downpours of rain that occasion-

ally occur in various parts of the coiintrry and especially in

the West. These are often known locally as cloud-burstsT

or, more expressiveh^ as gully-washers.’' particularly if

damage results from them.

In Juke, 1915, for example, a cloud-burst in northern Wash-
ington did considerable damage in the rolling farming and

grazing district known as Happy Hill.” Deep gullies

were cut in the side hill at intervals of from 20 to 30 feet,

crops were destroyed, live stock drowned, and several acres

of fertile bottom land ruined bj^ being buried under rocks

and other debris. Altogether, the storm, which covered an

area of only 2 or 3 square miles, was responsible for a dam-
age of some $2,000. It should be noted, however, that one of

the reasons why the unusually heavy precipitation was able

to do so much damage in this case, as in many others, was
the fact that the soil cover had already been broken by cul-

tivation and overgrazing. It is a significant fact that

^Wloud-bursts ” occur most frequentlj^ where the ground
cover has been disturbed b}^ fire or gTazing, or in some other

way. Equally severe downpours elsewhere are apt to excite

little attention and to pass mereh" as heavy storms.

Under natural conditions the various forces are so adjusted

that the damage from excessive erosion in most parts of the

^country is comparatively small Some damage is, of course,

inevitable, but such scars as are made are usualW soon

healed over by the growth of vegetation. As a rule it is

only when the natural ]Drotective cover of forests, brush,

grass, and other plants is disturbed that serious and long-

continued erosion results.

KINDS OF EROSION.

SHEET EROSION.

Sheet erosion is marked by a more or less uniform washing
away of the soil over the entire surface. It usually occurs
on hillsides of only moderate slope and on the more cohesive
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soils. Every rain washes away some of the finer particles,

but the j^rogress of erosion is usually slow and the results not

particularly conspicuous.

GTJLLr EROSION.

Cfulty erosion is much more noticeable than sheet erosion

and usually progresses much more rapidly. In its early

stages it is often characterized by the formation of numerous

small, more or less parallel gullies, sometimes known as

shoe-string gullies. Not infrequently gullies of this type

are found on areas that have already suffered from sheet

erosion. As they increase in size they vary in shape accord-

ing to the character ol the soil, from sharp-bottomed,

V-shaped cuts with steep sides to broader depressions with

more gently sloping, rounded sides.

Another type of gulh^ has vertical, cliff-like sides which

keep caving in as the water undermines them. Once started,

it usually grows rapidly in length, breadth, and depth with

every storm, until it has developed from a mere gash into a

yawning chasm. It is the most striking form of gully

erosion, the most rapidly progressive in its development, and

the most difficult to check.

LANDSLIDES.

xV landslide consists in the slipping down in a solid body
of a considerable mass of the surface soil. Landslides usu-

ally occur where the soil rests on a smooth-faced, slippery

substratum, or where the soil is of a slick,” micaceous char-

acter. They are caused by the soil becoming thoroughly

saturated with water and then slipping off in a body from
the underlying subsoil or rock. Railroad and highway cuts

and the undermining of river banks often help to start them.

Forest fires, by destroying the roots which pin the surface

soil to the subsoil, are also a contributing cause. In Novem-
ber, 1910, for example, seven distinct slides took place on

burned-over areas on the Rainier National Forest in western

Washington, Some of these areas had been burned over

only once, others repeatedly. The slides followed a series of

warm, heavy rains which so saturated the soil that the de-

cayed roots of the fire-killed trees and the short roots of the

young, new growth were unable to hold it in place.
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KIVER-B0TT03I EROSION.

Along river bottoms erosion is of still a different type.

Here good valley land may be destroyed either by the wear-

ing away of the river banks along the main channel or by

the gouging out of new channels. Sometimes hundreds of

acres of excellent agricultural land are so scoured out and

stripped of their soil by a single flood as to be rendered

valueless. The famous Kansas River flood of 1903, for ex-

ample, completely destroyed 10,000 acres of excellent farm-

ing land and caused a total loss of at least $22,000,000. Such

damage is indirectly due in large part to erosion farther up

the stream and its tributaries. The eroded material brought

down by the rivers is deposited in their lower portions, fills

up the channels, and creates obstructions which cause the

water to overflow in time of flood. Furthermore, the ma-

terial brought down by the flood serves as a scouring agent

which most effectively reinforces the work of the water.

Prevention of erosion at the higher elevations is, therefore,

an important step in checking erosion along river bottoms.

CE^3inLATIVE CHARACTER OE EROSION.

One of the worst features of erosion is its tendency to

progress with ever-increasing rapidity. Once given a good

start it will gi’ow of itself. Where sheet erosion is taking

place every bit of the surface soil washed away decreases by
so much the water-absorbing capacity of that which re-

mains, and hastens its removal down to the subsoil and often

to the bare rock, "IVliere gullies have been formed the run-

off is concentrated in these and frequently scours them out

with almost inconceivable force. Often, indeed, the under-

mining and caving in of the banks proceeds so rapidly dur-

ing a heavy storm that it is dangerous to be too close an

observer.

Moreover, the eroded material greatly increases the scour-

ing power of the running water. The sediment of sand,

gravel, and bowlders carried down the gullies and stream

courses exercises a powerful influence in carving out their

banks and tearing away formations which would not be

affected by the water alone. This is especially true on steep

slopes, since the transporting power of water varies as the

sixth power of its velocity. In other words, when a current
of 2 miles an hour can move only fragments of stone the size
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of a hen’s egg, a torrent of 20 miles an hour can carry

bowlders weighing nearly 100 tons. The tremendous scour-

ing power which such a burden as this adds to the w^ater

and its effect in hastening the progress of erosion are obvious.

EFFECTS OF EEOSION.

EUIN OF LAND.

Undoubtedly the most serious and far-reaching effect of

erosion is the ruin of the land itself. Soil is, indeed, the

most valuable natural resource possessed by any nation. It

is the primary source from which we derive our food, our

clothing, and our shelter—the basis, in fact, of civilization.

Looked at from this standpoint it is as indispensable to ex-

istence as are air and water. Certainly its conservation is one

of the most important steps for the welfare of the country.

Already some 1,000,000 acres of farm land have been

ruined by erosion, and nearly twice as much more has been

seriously damaged. In other words, erosion has rendered

completely nonproductive an area capable of forming nearly

100,000 farms and of sustaining a population approximately

equal to that of Arizona and New Mexico combined. Every
year there is an unnecessary waste* from erosion of more
than 400,000,000 tons of soil material, an amount greater

than that removed in digging the Panama Canal. Much of

this comes from good farming land and all of it reduces by
just so much the productive capacity of the country. In

addition, thousands of acres of bottom land are ruined each

year by being buried under infertile eroded materials

brought down from the higher elevations.

Even a nation as rich in soil resources as the United

States can not afford a loss of this magnitude. The day of

reckoning will surely come when we shall pay the price for

such prodigality. Continued waste of the soil can result

only in failure to attain that development in production and

population which our original endowment promised. So

serious indeed is the situation that Dr. N. S. Shaler, for-

merly dean of the Lawrence Scientific School, was once

moved to remark that if mankind can not devise and en-

force wa5^s of dealing with the earth which will preserve

this source of life, “ we must look forward to the time—re-

mote it may be, yet clearly discernible—when our kind, hav-
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ill O' \\ asted ity gTeiite^Jt inheritiiiice, will lade from the earth

because of the ruin it has accomplished.’'

LOSS or FLPvTlLITY.

Actual waste of the land is, hovcever, by no means the

onlj^ e'\il wrought by soil erosion. Loss of fertility must

also be charged to its account. The finest particles of soil

are naturally the first to be washed aAvay, and the removal

of these sei-iousiy iinpairs the physical and chemical quality

of the so:]. In the Piedmont section of Aorth Carolina, for

evampie, the plant food and liuiiiLis contained in the 1,000,000

tons of soil washed awmy every year are valued at ^2,000,000.

A single week of hea^y rain in August, 1908, is estimated to

have impoverished the soils to the extent of more than

$500,000, Figures are not available for the country as a

whole : the loss certainly mounts high into the millions.

One of the most serious features of this loss is the fact

that it is seldom fully appreciated, particularly when it is

not accompanied by pronounced gullying. It is not at all

an uncommon occurrence on certain soils for the top layers

to be washed away so gradually and uniformly that the

change is hardly perceptible. In such cases the farmer fre-

quently does not realize that erosion is taking place. Fie

attributes the decreasing fertility of th-e soil to the fact

that it is getting worn out,” and eventually abandons the

land without once suspecting that he himself is in any w^ay

responsible.

LOWERING OF THE WATER LEVEL.

Another important effect of erosion, too often overlooked,

is its effect in lowering the level of the ground water. As
gullies are deepened and stream channels lowered there is

a constant tendency for the water in the upper layers of

the soil to sink to the same level. ISTot infrequently this low-

ering of the ground water is sufficient to have an unfavor-

able influence on crop production, to make the use of the

water for irrigation impracticable, and even to change the

natural type of vegetation. A specific illustration of this

wdiich occurred in eastern Oregon may be cited.

A mountain meadow of some 200 acres was formerly well

covered with an excellent growth of grass. The small stream
which ran into it had no pronounced channel, but spread out
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so as to irrigate the entire area. Then came grazing, and
then more grazing, until finally the sod began to be cut

up and y^ell-woin trails to be formed. Every spring, water

would run down these trails until there was one deeper than

the rest. This took the bulk of the flow and became the

main drainage channel for the meadovr. The channel was

too small to accommodate all of the water, lio^vever. and

the exposed soil soon began to erode. The banks at the lower

end of the channel are now constantly caving in and being

washed away, while at the same time the gully is grovung

deeper and deeper and Avorking its way back tovcarcl the

head of the meadotv. As this deA^elopment has taken place

a striking change has occurred in the character of the vege-

tation. In the lower part of the area, Avhere the lowering of

the water leA^el is most pronounced, the grass has entirely

disappeared, and the land is now covered only Avitli sage-

brush and is worthless for grazing. Xear the head of the

meadoAY the grass still maintains its hold: but here also,

unless the erosion is checked, the existing A’egetation Avill

be replaced in time by sagebrush and the value of the

meadow entirel}" destroj’’ed.

In addition to the loss of Avater through the deepening of

drainage channels, the increased surface run-off wdiich has

accompanied erosion is a further cause of the loveering of

the AA^ater level. This depletion of the water supply is of

much more than local importance. In Bulletin 71 of the

Bureau of Soils, for example, it is estimated that through-

out an area of some 500,000 separe miles in the eastern

TTnited States the natural leArl of the water in the ground
has been lowered from 5 to oO feet since the country was
settled—the equAalent of 15 years’ rainfall over the area

depleted. Obviously such a drain on the water resources of

the coimtry, for the most part needless, can not be con-

tinued indefinitely.

DA3IAOE TO IKRlGATIOXr.

Erosion is also one of the most serious dangers that

threaten irrigation. This is true for several reasons. The
farmer on irrigated land is above all else dependent on a

sufficient supply of stored waiter, which may come from
either natural or artificial reseiumirs or from both. Under
normal conditions this storage is brought about primarily
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hy the mantle of soil which clothes the mountains, protects

the heachvaters of the streams, and acts as a great natural

reservoir. The effectiveness of this natural reservoir is de-

creased just in proportion as the soil is removed or its ab-

sorptive capacity diminished. Both of these effects are pro-

duced by erosion. The result is a greatly increased surface

run-off after heavy rains, corresponding low-water stages

during dry periods, and a marked decrease in the amount of

Avater available for irrigation. Eveiyone who has seen how
the Avater pours off a bare mountain side or a thoroughly

compacted soil after a storm realizes how little of it nature

is able to store for future use.

Furthermore, erosion has a secondary harmful effect in

the filling up of artificial reservoirs with the soil brought

down by the stream. Any increase in the amount of this

sediment, therefore, means a corresponding decrease in the

capacity of the reservoirs. In many cases dam sites at which

storage reservoirs can be constructed at a reasonable cost are

limited, and Avhen this is true the silting up of the reservoirs

means the eventual abandonment of the irrigated lands de-

pendent upon them for water.

Water heaAuly laden with eroded material also decreases

the efficiency and increases the cost of maintenance of other

irrigation works, such as diversion dams, pipe lines, flumes,

and canals. Sometimes it injures the crops to which it is

applied, and not infrequently it seriously impairs or even

completely ruins the land by burying it under a mass of

sand, graA-el, boAvlders, and other coarse material.

An example of the damage that may be done to irrigated

lands by erosion following eA^en a small fire is afforded by a

ranch in Cajon Canyon in southern California. Approxi-

mately 100 acres of comparatively low, brush-covered hills

just aboA^e this ranch were burned oA^er in the fall of 1914.

The next spring all of the irrigating ditches lying immedi-

ately below the burned area Avere filled with sand and gravel,

although no such trouble had been experienced preAdously.

In some places the deposit of graA^el was from 7 to 8 feet

deep. In others, repeated filling up made it necessary to dig

out the ditch three different times. Altogether some $800

was spent just for labor to repair the flumes which were
burned out and to dig out the ditches. More serious than
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this, however, was the damage to the alfalfa crop. In the

fall of 1914 one cutting of alfalfa on Ccbout 35 acres was
lost, as a result of which it proved necessary to buy approxi-

mately $600 worth of stock feed during the Avinter. Worse
still, the 1915 crop of alfalfa on 50 acres which had been

seeded early in the spring was completely lost because the

ditches could not be repaired soon enough to get water on

the area in time to saA^e the crop—a direct loss of perhaps

$2,500.

In the spring of 1914 a little settlement on irrigated land

in the foothills near Los Angeles suffered similar and heavier

damage. The fall before, some 700 acres of the brush-cov-

ered Avatershed from which the settlement deriA^es its water

supply Avas completely burned over. PreAuous to the fire the

stream draining this canyon had been hardly more than a

serious Avash, carrying so little Avater, even in the rainy sea-

son, that no one had thought of the possibility of its doing

any damage. The next spring, lioweA^er, a tremendous flood

brought down hundreds of tons of eroded material. The
inconspicuous AA-ash AAudened until it carA^ed out a stream-bed

in places half a mile wide, in some spots gullied several feet

deep, in others buried under from 8 to 10 feet of sand, gravel,

and bowlders. , Loads were washed out, irrigated orchards

cut to pieces, and some land totally ruined. So serious Avas

the damage that the county has spent several thousand dol-

lars in correcting the stream channel and in constructing

check dams in the canyon for the preA’^ention of future floods.

The total loss may be conservatiA^ely estimated at oA^er

$60,000—rather a lieaA^v price to pay for a small fire.

LOSS or AVATER POAAmR.

In its relation to Avater power, erosion is of the utmost

importance, because it interferes Avith the steady flow which

is so essential to successful cleA^elopment. As in the case of

irrigation, the capacity of the natural reservoir is depleted

and artificial reserAmirs are filled up. Many striking exam-

ples of this are afforded in the Southern Appalachians. In

one reservoir which had a depth of 28 feet when the dam
was first closed, an island had appeared in 2 years. Another

pond about 4 miles long and 40 feet deep at the lower end

had its upper part entirely filled in 4 years and near the dam
was about three-fourths full. So serious is this effect that
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in iiiis reg'2::i the to ase more than the unregulated

liom 01 ihe streams for vrater-pomer development has i^een

praetirrhv aoandonedd

Still another result of erosion in this connection is the

increase in the niiirJjer and severity of hoods. In a single

year the daniane ironi floods to storage reservoirs, povrer

Ijlants. raid other property in the Southern Appalachifais

amounted to $18,000,0002

IXTURFEnEXCE VriTII ISTAVIGATION.

Erosion, because of its interference with navigation, has

been one of the factors responsible for our failure to develop

properlj^ the inland waterways of the countrju Increased

rapidity of riin-oh results in decreased low-water flow. At
the same time the sediment brought down by streams is de-

posited in their lower reaches. The action of both factors

tends in the same direction—to decrease the depth and hence

to impair the navigability of the stream. Many rivers for-

merlj' navigable have become so filled as to render them prac-

tically impassable by boats of even moderate size. Others

have to be constantly dredged in order to keep them opein

To take a single example : The Tennessee Eiver has been

changed in comparatively recent years from a practically

clear to a sediment-bearing stream. A survey in 1896 of the

lower portion of the river, between Eiverton, Ala., and Pa-

ducah, Ky., showed 49 bars through which it was calculated

that a channel could be opened by the removal of 650,000

cubic yards of sand and gravel. As the work developed it

proved necessary in some of the bars to remove several times

as much material as had been calculated, and others had to

be dredged several times. One, indeed, was opened five times

in 8 years. 1908 several new bars had developed, 1,1*27,660

cubic yards had been dredged in 81 places, and the results

were stated to be fairly permanent in two-thirds of these.

GEXERAL.

Altogether it has been estimated that erosion is responsi-

ble for an annual loss in this country of approximately

$100,000,000. To the farmer it means money out of his

1 TJ. S. Geological Survey, Professional Paper 72, “ Denudation and Erosion,'*

by L. C. Glenn.
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pocket from start to finish. It impairs the fertility and de-

creases the productivity of his land, and may even ruin it

altogether; it renders irrigation more difficult and more
costly; by reducing the possibilities of cheap water-X^ower

de\n.lopment it tends to keep up the price and check the

more extended use of electricity; and hy interfering uith

na\dgation it helx)s to x^revent the development of a com-

prehension system of cheax:> inland water transxjortation.

But the farmer is not the only sufferer. The entire com-

munity is directly affected bv the loss and is justified in

taking heroic measures to remedy the exil.

PREVENTION OF EROSION.

CONTROL OF SURFACE RUN-OFF.

Since surface run-off is the x^rimary cause of erosion, it is

obvious that comx^lete control of this would constitute a

solution of the entire x^^uoblem. In other woids, if we cure

the cause we shall also do away with the effects.

Some of the factors that influence surface run-off', and

therefore erosion, are. of course, beyond our control. We
can not alter the total amount or the distribution of the x^ue-

cix^itation. Neither can Ave remake at Avill the geological

formation, the general sloxoe, or the depth and character of

the soil. Some of these things, however, Ave can modify to

a certain extent. By means of terraces Ave can break up
the uniformity of the slox^e: by the addition of fertilizers

and by prox3er methods of cultivation Ave can increase the

absoiptiA^e cax:)acity of the soil. Most imxoortant of all, aa^c

can, Avithin the limits imposed by climate and soil, do almost

what Ave Avill with the ground coA^er.

Prevention of erosion is, then, dex^endent x^i'iniarily on

the way in Avhich we treat the protective cover of trees and

other vegetation, and secondarily on the waA^ in which we
handle cleared lands. If the x>i‘oblem is to be solved Ave

must cease to accelerate surface run-off by burning the for-

ests and brush fields, OA'ergrazing the range, clearing steex3

slopes for agriculture, and xiracticing antiquated methods of

cultivation. On the contraiw, the farmer, the forester, and
the stockman inust cooxaerate in seeing that the land is so

used that surface run-off, x^articularly at the higlmr eleva-

tions, is reduced to a minimum. If this is done, erosion
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can be effectively controlled without interfering with the

fullest use of our natural resources.

CLASSIFICATIOX OF LAKD.

The first step toward controlling the run-off is to classify

all land according to its liability to erosion and need of a

protective cover. This might w^ell be part of a broader

classification aimed to devote all land to its highest use.

Such a classification by competent authorities would per-

haps accomplish more than any other one step not only

in preventing erosion but in bringing about the fullest use

of all our natural resources. Until Federal and State au-

thorities take comprehensive action in this direction the

individual will have to settle the question for himself as

l-iest he can with the knowledge at his disposal. So far as

erosion alone is concerned, this should not be a very difficult

matter.
VAEM LAND.

How steep a slope can safely be cleared for farming de-

pends largely on the character of the soil. It has often

been said that no slope steeper than 15° should be cleared,

and as a general guide this is probably as good as could

be given. Yet slopes of less than 15° not infrequently

show serious erosion under cultivation, while occasionally

slopes of 20° and even more show none. The question, there-

fore, is one that must be settled separately for every locality,

and even for every tract. As a rule, however, there is some
cleared land in every vicinity which can be used as a guide.

In case of doubt the safest course is to leave the land un-

cleared.

Some erosion must be expected on all slope land cleared

for cultivation. On land really suitable for farming, how-
ever, this can be reduced sufficiently to prevent any marked
deterioration. The general principle to be kept in mind is to

prevent surface run-off just as far as possible. Water that

is absorbed by the soil not only causes no erosion but in-

creases the supply of ground water, diminishes drought,
feeds the springs, and maintains a steady flow in the creeks

and rivers.

One of the most effective methods for preventing erosion
on cultivated land is terracing. Properly constructed ter-
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races check the velocity of surface run-off and give the soil

a chance to absorb far more water than would otherwise be

possible. Their construction has been so frequently described

in various agricultural publications that it need not be dis-

cussed here.^ Their im|Dortance in any well-regulated scheme
of farming should, however, be emphasized. There is

scarcel}^ a region in which the^T- can not be used to advantage.

Numerous other measures can also be taken to convert

surface into underground run-off. Deep plowing and fertil-

izing increase the absorptive capacity of the soil. On soils

that become saturated quickly artificial drains help to carry

off the surplus water. Contour plowing acts in the same
general way as terracing. Winter cover crops and such crops

as grapes and berries offer mechanical resistance to surface

run-oif and also bind the soil. Eotation of crops helps to

retain the fertility and therefore the absorpti^'e capacity of

the soil. Occasional turning of the land into pasture for a

few years is often beneficial. Properly located and con-

structed ditches help to carry away safely the excess run-off,

and brush and stone dams serve to break its force. There is

hardly a farm in the country where at least one, and usually

several, of these measures should not be practiced.

FOKEST LAND.

Forests, which are the highest type of vegetation, form the

most effective cover for converting wSurface into subterranean

run-off. They should therefore be retained on all areas

which, if cleared, would either be in danger of erosion them-

selves or a menace to other areas. Paradoxical as it may
sound, the crop production of the country would be greater

if the forest co^'er were maintained where its protective in-

fluence is needed than would be the case if the entire area

were cleared for farming.

Motjxtaix Forests.—Water, like fire, is an unruly element

which must be controlled at the outset if it is to be controlled

at all. It is this fact that gives the mountain forests their

peculiar importance. They catch the water at the begin-

1 Sec, for example. Bureau of Plant Industry Circular 04 ;
Department of

Agriculture Bulletin ISO ; North Carolina Geological and Economic Soil Survey

Bulletins 17 and 236 ; and South Carolina Agricultural Experiment Station Cir-

cular 20.
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niii2‘ of itb journey to tlie sea. They tackle the problem at

it:= very source. Fiirtlierfore. they afford protection where

the precipitation is heaviest and the slopes steepest. For

these reasons the great bulk of the land on the steeper slopes

and at the higher elevations should be retained in forest, and

the forest cover supplemented where necessary by small

check dams and lai’ger storage reservoirs. In no other way
can the soil be kept on the mountain sides, surface nm-off

controlled, and the prosperity of the communit}^ safeguarded.

In many regions farming, irrigation, municipal water sup-

plies, water-power development, and na\dgation are all, in

the last analysis, dependent upon the mountain forests.

Europe has already had its lesson. In the Apennines, near

Florence, it is now possible to walk for miles on mountain

slopes of bare rock where a century or so ago dense forests

grew. France has spent millions of dollars in reforestation

and engineering works in the Pyrenees and French Alps to

control the torrents and the erosion which have resulted

from forest destruction in the mountains.

In the United States marked progress is being made.

Since 1891 the reseinaition under Federal ownership of for-

ested public lands has been an established policj^ of the Gov-

ernment. One hundred and sixty-three million acres of

National Forests, mainly in the mountains of the West, now
protect both the forests and the various interests dependent

on them. Another step in advance was taken in 1911, when
Congress enacted legislation pi*oviding for the purchase

of forest lands on the watersheds of navigable streams.

Already some 400,000 acres of forest land have been ac-

quired and some 900,000 acres more approved for purchase

under this act. In addition, some 2,800,000 acres of moun-
tain land are held as State forest reserves,

]\Iucli still remains to be done, however, before the moun-
tain forests will exercise the influence of which they are

capable in controlling surface run-off. Throughout the

world, history has demonstrated unmistakably that unre-

strained private ownership can not be relied upon to give

such forests the pi'otection that is necessary. They are a

community asset, and community ownership or control is

essential for their proper management. Until the Nation
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and the States realize this fact and act upon it, the problem
of erosion, with all its attendant ills, will not have been

solved.

WooDLOTSc—But the mountains are not the only place

where a forest cover is necessary. Every farm has its patches

which should be devoted to a woodlot—areas which are too

rocky, poor-soiled, or steep to make cultivation practicable.

Such areas if left barren are worse than useless because they

form an actual menace to the rest of the farm. Woodlots

on areas of this sort more than pay for themselves in the

protection which they offer against rapid run-off and erosion.

Not infrequently the veiy existence of a farm is dependent

on the protection afforded by them. ^Idiat timl^er they yield

is clear gaiuo

Belts of timber may also be used advantageously to pre-

vent erosion on long, moderately steep slopes. Uidoroken

slopes of this character which are otherwise suitable for

farming often permit the run-off* to gain such headway as

to cause serious washing on their lower portions. Harrow
belts of timber, which should, of course, be wider the steeper

the slope, effectively check this tendency. The mechanical

obstruction that they offer reduces the velocity of the water,

which is then absorbed by the humus. A forest barrier is

both more efficient and more |)rofitable than any other.

Eimn BELTS.—Even along river bottoms the forest has its

use. A fringe of trees along the main channel is of wonder-

ful assistance in binding the banks and preventing the scour-

ing out of adjacent lands. Although they have no effect on

the height of flood waters, they offer a mechanical obstruc-

tion which checks the velocity of the water and causes the

stream to deposit its load of sand, gravel, and other infertile

debris. Instead of a raging torrent the flood is turned into

a quiet overflow, carrying a burden of silt the deposit of

which enriches the neighboring farm lands. Many exam-

ples of this were offered by the Kansas Eiver flood of 1903.

Farms where the river banks were protected by trees were

in many cases actually benefited by the flood, while others

without such protection w^ere often completely destroyed.

One farm protected in this way had some 200 acres enriched

by a deposit of fine silt; another adjacent but unprotected
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farm had IG acres gouged out to a depth of from 6 to 8 feet

and 100 acres more ruined by being buried under from 1

to o feet of coarse sand. Erery river which is in danger of

floods, and therefore erosion, should have its banks protected

hj a belt of trees from a few to several hundred feet in

width. For such a belt to be of the most benefit, however,

the channel should be made as straight as possible and kept

free from all obstructions, such as accumulations of logs and
other debris. Nothing can prevent erosion on a stream so

choked up that its channel is barely able to care for the

normal flow.

FIRE PREVENTION.

From the standpoint of erosion it is fully as important
to keep the forest floor in an absorptive condition as to main-
tain merely a stand of trees. Fires destroy both. They have
no place in a well-managed forest, except occasionally as a

help in securing natural reproduction, and then only under
the direction of an expert. The prevention of uncontrolled
fire is, indeed, an absolute necessity if the forest is to per-

form effectively one of its main functions.

Everyone recognizes a crown fire which destroys an en-

tire forest as a disaster. But everyone is not yet educated
to the realization that every surface fire, no matter how light,

is a real menace. The mere fact that a fire is able to burn
is sure proof that it is destroying organic material, and it is

this organic material which makes the forest floor the great

sponge that it is. Repeated fires will in time completely
destroy this sponge. The change may be barely perceptible
from year to year, but it is none the less sure. Every fire

does its share toward removing the humus and making the
forest less valuable for the storage of water and the preven-
tion of erosion.

Adequate protection will not be secured, however, until
the fire problem is attacked as systematically in the forest
as it now is in the city. Laws to prevent the starting of
forest fires, and a well-organized and well-equipped force to
detect them as soon as possible and to extinguish them before
they gain any considerable headway are essential in any pro-
tection system. To achieve such a result the efforts of forest
owners, both public and private, must be supplemented by
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Fig. I.—An Unprotected River Bank.

During the Kansas River flood of 1903 this adjacent hank, which was unprotected by trees,

was badly washed out and the farm land hack of it seriously injured.

Fig. 2.-'Farm Land Also Suffers.

This steam thresher stood on land improtected by a fringe of trees along the river. During
the same flood it was buried in sand, a telephone line in the background was washed down,
and the value of the entire farm greatly impaired.



Fig. 1.~Soil Gone; Only Bare Rock Left.

The soil on this mountain slope has been washed out down to the bare rock as a result of the
removal of the timber, followed by fires.

F!g.2.-~Bottowi Land Buried Under Sand.
This fertile alluvial river bottom has been buried under a deposit of sand and other infertile
material brought down as a result of erosion in the higher elevations at its headwaters.
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Fig. I.—An Example of the Caving Gully.
This typo of erosion often progresses very rapidly and is particularly difficult to stop.

Fig. 2.—Brush Dams Help to Check Erosion.
An attempt was made to grow peaches on this area. Brush dams are now

heing used to hold the son preparatory to planting forest trees.
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Fig. 1 .~The Carrying Power of Water.
bowlder, weigjimg some three tons, was washed down by a flood caused by ranidrim-ofl from overgrazed lands on the upper part of the watershed. The carrying power ofwater vanes as the sixth power of its velocity

^ ^ power oi

2.--B0TT0M Land Stripped of Its Soil.

oenlrsWs f the washing away of the soil. The sm:
thesS was remOTe^^^

^ ^ ^ bottom, the best part of the whole farm, befo
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the cooperation of the entire community. The public as a

whole suffers from the evil and should cooperate in putting

a stop to it.

GRAZING REGUnATIOX.

The regulation of grazing, whether conducted on farm

lands, on forest lands, or on intermediate lands devoted en-

tirely to grazing, is important in preventing erosion. The
most important precaution is to make sure that the grazing

is not overdone. When carried to extremes it is a fruitful

source of erosion because it reduces greatty the amount of

surface vegetation, packs the soil, and forms well-vroni trails

in which the water readily collects. Such damage may be

prevented by limitation of the number of stock grazed and

by proper methods of handling.

One point to be borne in mind in determining whether an

area should be used for grazing or forest production is the

fact that a sod cover is not so efficient in decreasing the

rapidity of surface run-off as a humus cover. A well-knit

sod nearly always binds the underlying soil sufficiently to

prevent erosion, but does not absorb water so readily. Con-

sequenth", certain areas that are not themselves in danger of

erosion may be a more serious menace to farm lands below

if devoted to grazing than if retained in forest.

On steep slojoes where landslides are apt to occur, it may
often be advisable to stop grazing during periods of ver}^

wet weather.

COJSSEnVATl^'E LUWBERIXG.

The forest can be cut for its timber without serious dan-

ger of starting erosion, except on the highest, most exposed,

and thinnest-soiled slopes. In such places the natural bal-

ance is very closely adjusted, and cutting should be prohib-

ited entirely or limited to the removal of individual trees

here and there. Areas of this sort should be set aside as

'' pi’otection forests.” These should be managed primaril}^

with a view to retaining their protective value, and timber

iDroduction should be treated as a purel}?^ secondaiy object.

Elsewdiere ordinary lumbering operations may be carried

on safely. Usually a sufficient cover of small trees, under-

brush, and humus is left to protect the soil, and this is soon

u4150°—XBK 1916 9 A



130 Ytarlool‘ of the D<?partm.ent of Agriculture,

reiniiu-L-ed ncvr gTOT\'tli. Certain precautions must be

observed, hovrever. Siicli methods of logging should be

lulcinedi as A'ill cause as few deeply gouged skid trails as

p^)S-:ble. When soil and climatic condirions are such that

ilime are liable lo erode badly they should be filled up with

lu.usli and other slash left after logging. This wull check the

rapidity of die run-oli and enable nature to repair the scar

f)eiore serious damage results, Aho'ce ail, the cut-orer area

.-houkl be protected from fire. Burning is permissible only

as a silvicultural meiisiire to assist natural reproduction, and

then only under the direction ox an expert. Tuicontrolled

fires foliowing lumbering have caused far more damage than

the cutting itself. They are a serious menace from eveiw

point of view and the greatest danger to be guarded against

in connection with lumbering.

EDX7CATI0X.

The most fundamental step that can be taken toward the

prei'ention of erosion is education of the general public.

The importance and extent of erosion, its causes, and meth-

ods of control should be made matters of common knowledge.

In the last analysis an enlightened public sentiment is the

only cure for a public evil.

Siuch can be done along this line in our educational insti-

tutions, especially in the common schools. Children in par-

ticular should have their interest actively aroused and their

support enlisted. In one State gully clubs have been or-

ganized by the State forester. These cxre composed largely

of school children w^ho take an active part in the work of

gully reclamation and particularly in finding and checking

incipient gullies before it is too late. Why could not such

organizations as boy scouts, girl scouts, and campfire girls

be used in the same way? The normal child is never so

happy as when doing something. Here is an outlet for his

or her energies.

Much may be done also in the various agricultural organi-

zations, such as the granges and farmers’ institutes. County
agents have an imequaled opportimity lor effective educa-

tional work where it will do the most good. Legislatures

can do their share by enacting adequate laws for the i^re-
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veiitioii of fire, the j>rotrcti(;ii of moiiiitaiii forests, and even

of grazing and farm lands. It has been suggested that soil

vvasli in rodtivahod oi- abandoned helds should be considered

a m.iblic nri’saiicr, and the liokler of land on mlilcli it is per-

mhted ivS .'ce-ir held liable for resultant damages to neigh-

holds rmd streams. This suggestion is based on the

idea tnai die ceamnunity has a right to take any action nee-

ess^iry to presei*ve its most valuable nataral resource.

RECLAMATION OF ERODED LANDS.

NEED FOR PROMPT ACTION.

It shoiiki never be forgotten that to prevent an il is in-

finitely better than to remedy it af«:er it has once occurred.

Nowhere is it more strictly true than in the case of erosion

that '' a stitch in time sa\'es ninek and that an ounce of

prevention is ivorth a pound of cure."' At the same time

it is reassuring to know that erosion can be controlled if

action is taken in time. If delayed too long, however, tlie

process may have proceeded so far as to make control meas-

ures impossible except at a prohibitive cost. The golden

rule in ail reclamation wmrk is to start early and stick to it;

vigilance and persistence offer the only assurance of success.

The same measures w'hich are effective in preventing ero-

sion may also be used to control it after it has once started.

Terracing, ditching, damming, deep plowing, contour plow^-

ing, fertilizing, straightening of stream channels, and for-

estation all have their place. Each case is a iiroblem in itself,

and the measures to be adopted depend on local conditions

and the character of the erosion.

DAMS.

Small gullies may often be stopped by blocking them with

cornstalks, straw, brush, logs, and similar material. These

check the force of the water, and the gullies are gradually

filled up wuth the sediment deposited. More pretentious

dams may be made of earth, stones, or concrete. One device

of this sort, knowm as a '' Christopher '' or as the Dickey

s^jstemF consists of a dam beneath which is laid a sewer

pipe wuth an upright arm. After every storm the basin
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behind the dam is filled ^dth water to the height of this

anm Avhich then carries the additional water off througli

the seAver. The sediment carried by the water is deposited

in the basin until finally the gully is entirely filled. More

effective drainage of the basin can be secured if it is also

underlain by a tile drain connected with the sewer. The

chief olu'ection to dams in general is the danger of their

being undermined by the water and Avashed out. This, of

course, merely increases the eAul. and is a danger that must

] 3e guarded against.

REACEGnTAriO?^.

Another method of reclaiming gullies is to coAmr their

sides with A’egetation. Herbs, shrubs, or trees, or sometimes

a combination of all three, may be used for this purpose.

Often it is wise to start the Avork with such plants as honey-

suckle. Bermuda or other grass, Japan or natiA^e cloA-er, or

GA^eu sorghum or rye, and to folloAv these up later AAutli trees.

Black locust is a rapid-growing tree which is excellent for

this purpose in places AA'here the locust borer is not abundant.

Willows, poplars, sycamore, ^^ellow poplar, black walnut,

shortleaf pine, AAdiite pine, and Xorway pine may also be used

to adA^antage in different parts of the country. The trees

should usually be set fairly close together, say from 4 by 4

to 6 by G feet. The steeper the slope and the greater the

danger of erosion, the closer should be the planting.

A combination of dams and reA^egetaticn may often prove

adAusable. This is especially true in particularly bad cases.

Deep gullies with vertical sides are the most difficult to re-

claim. Here the sides should first be flattened out by plow-

ing back at their heads until uniform slopes of perhaps 15°

have been established. Eevegetation of these slopes should

then be undertaken immediately. These measures should
also be reinforced by dams if conditions are such that they
Avill not be washed out.

On slopes where the soil is being washed aAvay uniformly
by sheet erosion it is usually possible to plant some coA^er crop.

Best results are obtained by using a rotation of crops and by
turning the land occasionally into pasture. Liberal fertiliz-

ing adds materially to the effectiA^eness of such measures.
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Eeforestation of denuded lands at the higher elevations

will often serve to check erosion below. Along the main
river bottoms the principal remedial measures to be used

are straightening of the channels, removal of all obstruc-

tions, forestation of the banks, and in extreme cases the

building of levees and re^^etment works.

FINANCIAL UESULTS.

That reclamation of eroded lands is not only practicable

but often financially successful has been proved time and
again. A badly eroded farm in Tennessee, for example,

having a gully from 8 to 10 feet deep, was purchased for $53

an acre. The owner proceeded to reclaim the land at a

cost of $10 an acre bj?- filling the gully with debris and soil,

adding manure, and planting rye. A few years later he re-

fused an offer of $100 an acre for the farm.

Another owner reclaimed eroded land on his farm by
plowing back the side walls of the gullies to a moderately

gentle slope, planting them to peas, then to grass, pasturing

the area for two years, and then repeating the rotation. Ten
3"ears later the reclaimed areas, which for 30 years previous

had been practically worthless, were valued at $35 an acre.

The owner estimates that even during the first year the re-

turns vrere more than sufficient to pay for the labor expended

in reclaiming them.

Still another owner reclaimed the gullies on his farm by

planting them with black locust trees and sowing them to

grass. Fifteen years later formerly worthless areas yielded

good fence iposts and excellent pasturage, and were then pro-

ducing such crops as oats. During the same period the value

of the entire farm had increased from $7.80 to $35 per acre.

CONCLUSION.

The problem of erosion and its control forms an integral

part of anj^ comprehensive plan for the development of our

natural resources. If all land were put to its best use and so

handled as to maintain its productivity the problem would

be solved. This result can be attained, however, only by

marked change in our present practice. A stop must be put
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to reckles:^ destruction of the foresta to uncontrolled fires, to

cvernrazing. and to careless farming. For the sake of the

fanner in particular and the public in general, steps should

be taken to letaiii and restore the forest cover in the moun-
tains. under public ovaiership or supervision. There should

be brought home to the people as a whole the extent and
seriousness of erosion and the necessity for its control by the

coiiimiinity. Yrhen all these steps are taken, and not until

then, will farms, forests, and erosion '' be a queer combina-
tion. TTlieii that day finally arrives we shall indeed ha^^e

farms and forests, but no erosion.



THE PLANT-INTRODUCTION GARDENS OF THE
DEPARTMENT OF AGRICULTURE.

By P. H. Doesett,

Plant Introducer, OiJiGe of Foreign Seed and Plant Introduction,

Bureau of Plant Industry.

Few Americans, possibly not more than one in ten thou-

sand, realize that plant introduction has given to the

United States practically all of its commercial crops. Thou-

sands of the ne^r plant immigrants that enter the United

States each year find their first home in the plant-introduc-

licn field stations, or gardens, of the Department of Agricul-

ture. These are the Ellis Island ” of the plant immigrants,

but thej^ also are the workshops, field laboratories, and plant-

propagation factories of the Office of Foreign Seed and

Plant Introduction. They are situated at Miami and Brooks-

ville, Fla., Chico, Cal., Yarrow,” near Rockville, Md., and

Bellingham, Wash. Here the new plant arrivals are cared

for and studied for the purpose of determining whether they

are of economic importance, and those which promise to be

Cl value are extensively propagated. From these stations

the plants are distributed, upon orders from the Washington
office, to specialists of the department and of the State ex-

periment stations and to the thousands of private experi-

menters, special cooperators, and plant breeders throughout

the country.

LOCATION OF THE GAEDENS.

The almost complete freedom from frost and the general

tropical character of the region in which the Miami station

is located make it most advantageous for the propagation

and preliminary testing of a wide range of new plant intro-

ductions from the tropical and subtropical regions of the

world.

The Brooksville station, containing 35 acres in the ham-
mock region of western Florida, was established after a care-

ful search had been made for ideal conditions for the propa-
135



136 Tearlooh of the Department of Agriculture.

o'atioii of plants coming from the moister but not tropical

portions of China and Japan. The first Federal plantation

of any considerable size of the Japanese timber bamboo is

located at this garden. It is here that the propagation of the

dasheen has been most successful and the chayote, a mois-

ture-loving tropical vegetable, has grovm luxuriantly.

The Chico Plant Introduction Field Station is located in

one of the leading deciduous-fruit, nut, and citrus sections

in northern California. The high summer temperature,

abundance of water for irrigation, long growing season, and

mild winters of this region make possible the propagation

and testing of such widely different species of plants as

alfalfa from the steppes of Siberia, hardy apples, pears, and

cherries from Puissia, chestnuts, jujubes, and persimmons

from northern China, and citrus fruits from the Tropics.

The Yarrovr garden was established primarily to meet the

pressing demand for a place near Washington where newly

introduced plants which the inspectors of the Federal Plor-

ticultiiral Board pass as apparently free from disease, but

in regard to which there is a suspicion, may be cared for.

Here they can be held or propagated and grown under ob-

servation for a season or until all possible danger of the

development of disease is past and it is perfectly safe for the

material to be distributed.

Extensive greenhouses, coldframes, and lath sheds have
been provided at this garden, which admit of the propaga-

tion, care, and proper handling of the tropical and sub-

tropical species in the rapidly growing stream of new plant

immigrants. The hardy plant introductions are propagated,

grown, and preliminarily tested in the nurseries and test

orchards in the open.

The establishment of the Bellingham field station is the

natural outcome of several years of experimentation carried

on in various parts of the country to discover where flow^ering

bulbs could be most successfully grown. It has been main-
tained for several years as a bulb garden, but is now being
developed to include the propagation of a wide range of

plants from western Europe, northern Japan, and the high
mountain regions of western China.
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PRECAUTIONS USED TO PREVENT THE INTRODUCTION OF
INJURIOUS INSECTS AND DISEASES.

The thousands of new plant immigrants annually received

in Washington in the form of seeds, plants, cuttings, etc.,

sent in by the agricultural explorers and correspondents of

the office are unpacked and given an identification number
in the specially equipped plant-inspection laboratory of the

office in the presence of the inspectors of the Federal Hor-

ticultural Board, wnose specific duties are to determine

whether or not the material is in a condition to be distrib-

uted. If it is found to be affected with insect or other pests

or with diseases, it is ordered into quarantine and the neces-

sary treatment prescribed and administered. If found to

be apparently free from insects and diseases, it is given a

clean bill of health which permits it to be forwarded to the

experimenters of the department for whom it was especially

secured or to the plant-introduction gardens for pro]3aga-

tion, cultivation, preliminary tests, and, later, if deemed

advisable to be grown for distribution, to the special ex-

perimenters of the office.

The plant propagators at these gardens, who are personally

lesponsible for the care and joropagation of these new plant

immigrants, have frequently to resort to every known prac-

tice of the craft to save an introduction arriving out of

season or in a critical condition
;
and in some instances, when

the plant introduced is unknown and no information regard-

ing its identity can be secured, the}^ must rely upon their own
ingenuity in developing methods of handling such material

in order to save what may eventuall}^ develop into an impor-

tant new plant industry.

The necessary records of each neiv plant immigiunt re-

ceived at Washington include a Federal Horticultural Board

inspection card, upon which is recorded the inspection and

introduction number, the source and amount of material

received, the dates of inspection, names of inspectors, and

treatment prescribed; a plant-introduction card giving the

plant-introduction and inspection numbers, by whom and

from whence introduced, when received, its probable eco-

nomic value, and such other available information as is con-

sidered important or of special interest; a plant-order card

showing to whom the material was forwarded and the
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iiooUiit sciiV ^ (‘I sliippiii^' Trliicii is ii ccrtificjit©

of insijectioii signed by tlie inspectors of the Federal Ilorti-

ciiltui’al Board.

?P.SLIMIiNAPtY AInD EXTENSIVE TESTS MADE.

The propagriciari houses, coklfraziies, lath sheds, green-

puipineiit at tlie plant-iiitroductlori gar-houses. aun ctr.er e

UCil.S. c

g

^ denarimer: together rvith trained superhiten-

Alicea plant propagators, anc[ a corps of cap-able

1 laborers, a fiord eoicellent facilities for the

pronagatzon and preiimiiiaip/ testing* ox trie thoiisanids ox iiew

plants annuaiiy intrcdiiced by the Office of Foreign Seed and

Plant Intrcxliiction. They also make possible the efficient dis-

tribution cf nem plant material to specialists of this and othei^

bureaiis cf the department, the State experiment stations,

and L'o the thousands of private experimenters tviio, in oc-

cupying and developing the vast areas of agricultural lands

of our ccuncry. are calling for something new to grow, either

as an entirely new crop or to take the place of one that locally

can no longer be groven comnrercially with profit. Orna-

mental trees and flowering plants for yard and joark planting

are also very much in demand.

The new plants annually propagated at the department

gardens, together with the test nurseries, test orchards, and
permanent plantings, afford exceptional facilities for study to

all who are interested in the development of a broader agri-

culture, and can avail themselves of the opportunity to visit

these gardens and become jziersonally familiar with the in-

teresting new plant introductions.

It is at these plant-introduction field stations of the depart-

ment that the agricultural experts determine which of the

new plants show promise of being of economic value as direct

producers and which are likely to prove valuable in pjlant

breeding and selection experiments.

RECENT INTRODUCTIONS NOW BEING TESTED AT THE
GARDENS.

Among the host of interesting new plant introductions
which have been propagated at the various gardens, a few
selected examples will give some idea of the range of species

handled and the variety of the problems presented.
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The jujube, Ziziphiis jujuba^ from China, is possibly as

promising a plant commereiaily for California and the semi-

arid South and Southwest as any of the other valuable crop

and ornamental plants that have been introduced from the

Far East.

The experimental tests made with this new alkali and

drought resistant fruit at the Chico Plant Introduction Field

Station, to determine the ]oossible value of the strains and

varieties that have been introduced from among the several

hundred known to exist in China, have been very satisfac-

tory, The fruit of the better varieties is fully as large as a

large prune, and reddish or mahogany brown in color when
ripe. While the jujube is a very good fresh fruit, it is un-

doubtedly of greatest value when processed with cane sugar

or honey. Prepared jujubes are as delicate in flavor as many
dates.

From the seed of the tung-oil tree {Aleurites fordii) an

oil is made which the paint manufacturers of this country

consider one of the best drying oils known to the trade.

The importations of this oil are valued at from $2,000,000

to $3,000,000 23er annum. Trees of this new ^jlant immigrant

distributed from the Chico garden in 1906-7 are doing well

and bearing fruit in many ]alaces in the region extending

from northern California to and throughout the Gulf States,

but a^Di^ear to be doing, best in northvrestern Florida and the

southern parts of Georgia and Alabama.

The oil manufacturers are watching the exj^erimental

plantings of this tree with a great deal of interest.

The pistache tree {Pistacia a ^^romising introduc-

tion from central western Asia, presages another new in-

dustry for the United States. The small, green-fleshed nuts

are most excellent to eat when roasted and salted, and are

extensively used in the coloring and flavoring of ice cream

and confections. The entire sujji^iy of these nuts at present

comes from abroad. This country can, and surely should,

grow what it needs. The trees do exceedingly Tcell in the

Sacramento and San Joaquin Valleys in California. A few

of the grafted trees of some of the commercial varieties in the

Chico test orchard are bearing a few nuts this season. Seed-

ling trees near Fresno, Cab, have borne large croj)s of nuts

for some years. Mr. Walter T. Swingle and several others
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who have studied the subject and are familiar with the

conditions believe that in the not distant future pistache

culture will be an established commercial industry of con-

siderable importance in this country.

Budded and grafted plants of some of the best commercial

varieties have been distributed to experimenters interested

in testing out this introduction to determine the possibili-

ties of its cultivation as a new plant industry.

The peculiar beauty of the Chinese pistache {Pistacia

chinensis) and the great age to which it lives have suggested

its trial as an avenue tree, and thousands of young trees have

been distributed to parks throughout the country. A trial

avenue a quarter of a mile long, planted at the Chico garden

in 1910, already makes an excellent appearance.

The udo {Aralia cordataY is a new salad plant from

Japan that will probably succeed in practically every State

in the Union. The crisp young shoots produced by this

plant, when properly blanched, make a delicious salad or are

excellent when cooked like asparagus. The culture and han-

dling of udo is similar to that of asioaragus. A few plants

of udo should be in every home garden. It is believed that

when the merits of this new introduction, both as a salad

and vegetable, are better known, its cultivation will develop

into an industry of considerable economic importance.

The Chinese varieties of persimmon {Diospyros haki) vie

with those of Japan in size, quality, beauty, and hardiness.

Many varieties have been propagated at Chico and Yarrow,

and the special Chinese stocks upon which they are grown
in China have been used. The region in which the oriental

persimmon can be successfully grown commercially includes

California and the South, where the temperature does not

fall much below zero. The culture of tliis excellent fruit

is destined, sooner or later, to develop into an important in-

dustry. Dried persimmons form a staple food product of

China and Japan.

The Chinese chestnut {Gastanea moUissima) is an ex-

tremely interesting and possibly very valuable new plant

introduction. This species, according to Mr. Frank Y.

1 Fairchild, David. Experiments with Udo, the New Japanese Vegetable.
U, S. Department of Agriculture Bui. 84, 1914.
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Meyer, to whom belongs the credit of discovering that the

chestnut bark disease {Endothia favasitica) is indigenous

to China and Japan, is more or less resistant to this disease,

which is threatening to destroy the American chestnut.

A considerable quantity of nuts of this species sent by Mr.
Meyer have been propagated and the trees distributed from
our plant-introduction gardens to interesied experimenters

for growing and testing in disease-infested areas.

We have in Dr. W. Van Fleet’s hybrid chinkapin-chestnut

the result of a cross between Castanea furnila 2Ln.d.-Castanea

ch'^enata^ an extremely promising new chestnut. A consider-

able number of the trees.that are being grown experimentally

appear to show rather marked resistance to the disease.

Many of the plants have borne good crops of nuts within 18

months to 2 years from the planting of the seed. The trees

will no doubt be small
;
the nuts, however, are of good size

and of very good quality.

The Chinese dry-land elm {Ulmus 'pumila) is a promising

new plant immigTant. This elm is found throughout north-

ern China and Manchuria and is known to be very resistant

to drought, neglect, and extremes of heat and cold. Seedling

-plants of this elm secured at Fengtai, near Peking, Chihli,

China, in 1908, were grown and distributed from our Chico

Plant Introduction Field Station. These early distributions

proved sufficiently promising to justify its propagation in

quantity for distribution throughout the United States. Our
stock at the Chico garden being limited to a few small trees

retained for permanent planting, it was necessary to resort

to propagation by dormant hardwood cuttings. The tests

with this elm at the Government Great Plains Field Station

at Mandan, N. Dak., indicate that it is likely to be of very

great value for windbreaks, shelter belts, and other plantings

in the Great Plains region.

A promising small, early sweet cherry {Primus pseudo

-

cerasus Lindley), introduced from Tanghsi, China, in 1906,

was saved to the country by a chance graft. When this in-

troduction was received at the Chico station, the gardener,

after working practically all of the scions received upon
nursery stock in the usual way, conceived the idea of run-

ning the few he had left into the small limbs of an old seed-

ling cherry tree. The scions worked upon commercial stocks
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iii the usual all perished; two of those \Yorked upon

the old seedling tree survived, and in the following spring

these grafts were in full flower before the buds of the

seedling tree began to swelh and they ripened their fruit bj’

the lime the old tree was in fiower. which vras 10 days

earlier than the earliest comrnereial cherries of that region.

From the. scions thus saved a large number of plants have

been propagated and distributed throughout the country for

icvperirnental tests. At Yuba City and Vacaville^ CaL, this

introduction gives promise of being of considerable commer^

cial importance as an early cherry for the easteim markets.

It is a curious fact that this Tanghsi cherry and not the

Japanese fiow^ering cherry is the true Primus pseudocerasus^

and its hitroduction puts in the hands of the American

plant breeder a new oriental species of fruiting cherry which

may prove valuable in the production of early strains of

cherries.

The Davidiana peach {Amygdalus davidiaoia)^ a promis-

ing new stock for stone fruits other than the cherry, appears

to be cpiite resistant to alkali and drought and well adapted

to the deep alluvial soils of California. It is also succeeding

at San Antonio and other places in Texas and has stood a

temperature of —40° at the State Agricultural Experiment
Station, Ames, Iowa, with little or no injury when 50 other

varieties tested in comparison were either killed outright or

seriously injured.

The fruit of this wild peach is small and inedible; how-
ever, the introduction may. on account of its extreme hardi-

ness, prove valuable in hybridization experiments for the

production of hardier types of commercial peaches.

Upward of 200 trees of this promising new plant inimi-

grant have been planted in orchard form at the Chico station

for the purpose of insuring a domestic seed supply.

The chayote {Chayota edulis). a little-knovm vegetable

from tropical America, has been successfully grown in a

limited way in California, Louisiana, and Florida, and can

possibly be grown successfully in other parts of the country
where the temperature does not fall much below freezing.

Many of those who have eaten the chayote consider it

superior to our summer squash or vegetable marrow. The
plant is a perennial vine that is comparatively easy to
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grow. The siiigle-secded
5
pear-shaped fruits, light green or

creamy white in color, are produced in quantity in the fall

and can be used then or stored and used as a fresh regetabie

throughout the winter.

Eainboos are among the most useful and ornamental eco-

nomic plants in the world. The first systematic planting of

the timber and edible bamboos for experimental purposes in

the United States on any considerable scale was made by the

Government at the Plant Introduction Field Station at

Brooksville, Fla., and at Avery Island, La., in cooperation

with Mr. E. A, Mcllhenny.

Canned and dried bamboo shoots are imported into the

United States in considerable quantities for consumption by

Chinese residents. The importation of bamboo canes for

fishing rods and other purposes amounts to several millions

of dollars annually. All of this material can and no doubt

some day will be grown at home, for already most excellent

shoots have been harvested from plantings in this country

and poles of marketable size have been produced.

Flowering bulbs, which are imported into this counti*}"

for forcing and ornamental planting at an expense to the

people of the United States of at least $2,000,000 annually,

have been growui at the Bellingham station with excellent

success. Judging from the results of these experiments,

there are many reasons to believe that the so-called Dutch
bidbs ” can be successful!}’' grown in commercial quantities in

the Puget Sound region and probably in other sections of

the United States. Tests so far made show that the home-
grown bulbs are fully equal and in some respects superior to

the imported stock.

In the spring of 1916 the flowers at Bellingham were un-

usually fine. The extensive masses of gorgeous colors made a

scene of exceptional beauty. Fully 2,000,000 bulbs were in

bloom, and in a single day upward of 2,000 people visited the

garden and inspected and admired the flowers.

The avocado {Persea americana) as a salad fruit stands

without a rival. It is also excellent served in the ^Gialf

shell,” with salt or with lemon and sugar. The tree is

adapted for culture in southern Florida and southern Cali-

fornia.



144 Yeofr'boo'k of the Department of Agriculture,

To assist in building up the avocado industry, which has

recently awakened widespread interest in southern California

and southern Florida, considerable areas of the Miami

garden have been devoted to the preliminary testing of a

large number of varieties, and some of the more important

problems of the new industry are being worked out there.

The introduction of hardier types from Mexico and the

hardier, hard-shelled varieties from the highlands of Gua-

temala, which ripen their fruit at a different season from

the West Indian and South American varieties, it is believed,

will result in an extension of the commercial culture of the

avocado and secure a practically continuous crop of this

most excellent fruit throughout the season.

The introduction of the East Indian mango {Mangifera

hidica) has been stimulated in Florida by the growing and

fruiting of nearly 100 imported varieties at the Miami gar-

den. The investigational work incident to the building up of

the mango industry in this country has occupied a prominent

place in the activities of this station, vdiere most of the

varieties now growing in Florida were propagated and
wdiere many of them have fruited.

While the foregoing brief descriptions indicate a few of the

interesting new plant industries which are finding their be-

ginnings in the Government plant-introduction field stations,

even a bare list of the hundreds of si^ecies and varieties of

plants which are now in process of proi)agation there would
much exceed the limits of this article.

The work of the Office of Foreign Seed and Plant Intro-

duction is to find, introduce, propagate, and distribute val-

uable new plants and also to assist in maldng possible the

cultivation of some economic new plant immigrant upon
every available acre of our agricultural lands. The field sta-

tions of the office are filled with the new beginnings of plant

industries which later will add to the wealth and beauty of

the country.
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Fruiting Branch of One ' of' the Urge-Fruited Varieties of, the
Chinese Jujube Growing at the Chico Plant Introduction

Field Station (i^aturui size,)





Fig. 1.—One of the Propagating Houses at the Yarrow Field
Station.

This illustration shows a block ofyoung broad-leaved evergreens, Pittosporwm florihundum,
from the Himalayas, largo enough to be distributed to experimenters. The utmost
care has to be exercised to keep these plants free from disease and insect pests.

Fig. 2—Lath House at the Miami Field Station Filled with
Tropical AND Subtropical Plants.

The Miami garden has contributed largely to the agriculture of Florida through the study
made there of new methods of propagating tropical plants, which heretofore were only
grown from seeds.



Fig. 1.—a Portion of the Nursery plantings at the Chico
Plant Introduction Field Station.

Beyond the test nursery of citrus hybrids in the foreground are thousands of new plant
introductions that are being grown for distribution during the season of 1916-17.

Fig.2.~Test Orchard at the Plant Introduction Field Station,
Chico, Cal.

Hundreds of varieties of new plants are here given a preliminary test, and it is here that
many new plant immigrants fruit for the first time in the United States.
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Fig. I.-Chinese Pistache in the Chico Plant Introduction
Garden Test Orchard.

This species is an excellent pollen bearer and is being experimented with as a stock for
the commercial pistache (Pistacia vera), a tree of which is to be seen at the right. It
is also a fine ornamental, shade, and avenue tree for California, parts of Arizona, New
Mexico, Texas, and the South.

Fig. 2.-LATH Shed at THE Chico Field Station Filled with Udo
Salad Plants.

These were distributed during the season of 1911-12. The partial shade afforded by a
lath shed of this characterm&es it possible to grow many species of plants which other-
wise could not be propagated where the sunlight is most intense.
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These were distributed during the season of 1915-16. They are hybrids between the
Japanese chestnut and the American chinquapin, and although smaller-CTowing trees
than the American chestnut, they produce good nuts and are more or less free from
the chestnut-bark disease.

Fig. 2.—Davidiana Peach Seedlings in Maryland.

This shows a portion of a nursery block of seedling stocks of a Chinese wild peach (Amijg-
dalus davidiana) at the Yarrow Plant Introduction Field Station that were distributed
throughout the country to experimenters desiring to test a stock for various stone fruits

or to utilize it in plant-breeding experiments.

Fig. I.—a Block of Dr. Van Fleet’s Young hybrid chestnut
Trees at the Chico Plant Introduction Field Station.



FiQ. I.-Chayote Arbor at Brooksville, Fla.

One of a number of experimental plantings at tlio Brooksville garden for tlie purpose
of determining the dcsiraloility oi tins method of training the plants. The chayotes
produced whl be utilized in cooking and demonstration experiments and to direct pub-
lic attention to the delicate character of this valuable vegetable for the South.

Fig. 2.—View in the Brooksville Plant Introduction Field Station

The road runs between a 3-acre planting of Japanese timber bamboo on the left, now 6
years old, and a nursery of young bamboo plants on the right, set out for the purpose
pi propagation. The small 3-room field laboratory on the right is equipped for pre-
liminary field studies tmd has been used for microscopic investigations and onnkiug
experiments in connection with the dasheen and chayote investigations.
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Japanese Timber Bamboo in Northern California.

Portion of a 9-year-old planting of one of the large timber bamboos, PJiyllostachys 6am-
busoides (S. P. I. No. 12180), at the Chico Plant Introduction Field Station. Large,
young, growing shoots in this planting have made a growth of 16 inches in 24 hours.
This as about the usual rate of growth under normal conditions. Growths of 26 inches
in 24 hours have been reported; such rapidity of growth, however, is under exception-
ally favorable conditions.
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Fig. 2.—An Approach to the Miami Plant Introduction Field
Station.

On eactisideof the drive is a beautiful carissahedge, Carissagrandiflora, an extremely
handsome shrub bearing sweet-scented, white flowers and edible fruits. This plant
is worthy of a place in the grounds of everyhome in southern Florida and southern
California. The large trees beyond the hedge on either side are different varieties
of the East Indian mango, a fruit which for quality, fragrance, and beauty has few
rivals.





A FEDERATED COOPERATIVE CHEESE MANUFAC-
turiin^g and marketing association.

By Hector Hacphersox. Director Bureau of Orgntibatlvu and dfarlcls,

O''egon Agricultural College, and Field Agent, Oflee of Marlects and Rural

Organization, and W. II. Kerr, Investigator in Marl'd Business Praalce,

O^ffi-ce of Marl'ets and Rural Organization

UNITY of pur])ose ainorjg its jiieinbers, correct metiiods

of conducting its business, and loyal support accorded

its management are universally essential to the success of

any cooperative enterprise. These fundamentals are exem-

plified in every ^vell-knovn cooperative association. Each
organization, however, has its own pecidiar problems to face

and has developed specific methods of meeting them, a

study of which can not fail to he valuable to similar asso-

ciations.

A survey of the cheese industry in Tillamook County,

Oreg., discloses the importance of proper marketing methods

in the stimulation of production and the beneficial effects of

concentrated agricultural effort for a common purpose. The
Tillamook Count}" Creamery Association, among other tliiugs,

has standardized the product of its member factories and

eliminated unequal competition in matters of production

and prices. Much of the success of the association, it seems

safe to conclude, has been brought about through correct

methods of business adniinistration. A study of these

methods should be valuable to other rural communities

where loss success has been attained in manufacturing and

marketing cheese.

GENERAL AGRICULTURAL CONDITIONS.

Tillamook Comity lies near the northwest corner of the

State of Oregon, between the Coast Range and the Pacific

Ocean. The climate is mild, and abundant rains in winter,

with cool, clear weather in summer, tend to produce abundant
green feed and pasturage for stock abnost the year around.

This condition of climate is conducive to large 3"iekls of milk

at low cost, with regard to both labor and purchased feeds.

A small expenditure in buildings is sufficient to provide

541o9°—TBK loia 10 145
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stables for the herds, so that the investment of the farmer is

almost entirely of a type which will furnish earnings on the

money invested. Land values, however, are sufficiently

high to offset the saving in building prices as compared with

the average dairying district.

A TYPICAL SMALL DAIRY FARM.

The following survey of a small dairy farm in the county is

pertment in so far as it is typical of the best farms of this

character in Tillamook County.^ The 53 acres of cleared

river-bottom land in this farm were valued at $400 per acre

in 1914, and $7,000 had been invested in improvements,

including the house, barns, and all outbuildings. The total

investment of $32,790 included, in addition, $2,390 worth of

live stock, an automobile valued at $1,700, and $500 \vorth

of machinery.

The farm supported, in 1914, 35 dairy cows valued at

$60 each, 6 3'^eaiiing heifers valued at $25 each, and a Jersey

buU valued at $75. These cows were grade Holsteius,

Jemeys, and Guernseys. No attempt had been made to

grade the herd up to one breed. The proprietor ovmed a

Holstein bull a few years ago, and had previously a Guernsey.

Only the heifer calves from the best cows were kept, while

aU others were sold to local exporters when they were 2 or

3 weeks old. One horse was kept and used to haul the milk

to the factory. There were 50 chickens on the place, the

product of which was used mainly for home consumption, not

more than $25 behig realized from the trading of eggs at the

store for groceries.

Smce this is a daiiw farm of the most highly speciahzed

type, the income is derived ahnosD entirely from milk dis-

posed of thi'ough the cooperative cheese factory. In 1914,

the milk sold produced 9,411.36 pounds of fat. The
average price yielded Vvas 3S cents a pound for butterfat,

making a gross income from the dairy of $3,576.32.

The expenses for the year were $4S0 for wages; $100 for

whole grain, bran, and ground barley, and $343.90 for taxes,

making a total of $923.90. Subtracting this from the gross

income, there remains $2,676.10 as interest on the invest-

ment and labor income for the ovuier. Charging 7 per cent
on the total investment, or $2,295.30, there is left $380.80

1 This burvey was made in July. 1915, covering the year 1914.
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as labor income. This comparison is hardly a fair one^ how-
ever, since this farm represents a home ralue which it would
cost the city dweller from $7,000 to $15,000 to duplicate.

It is not to be assumed, of course, that aU farms, or even

all river-bottom farms in Tillamook, are as productive as

these 53 acres. In a few particulars, however, this farm is

typical of the best lands of Tillamook County. In the first

place, the cattle were pastured on the permanent pasture land

of 33 acres, supplemented by the other 20 acres on the farm,

which was pastured in early spring and in the faU after the

hay had been cut. Another t3-p)ical feature was the small

quantit}' of grain and milled feed purchased. This particular

farmer fed little or no grain to his cows, and yet an average

of over $102 worth of butterfat was marketed from each cow
during the year 1914. This return may be compared with

that on another small farm where the average income from

each of the 27 cows was $119.20 for the year 1914. This

greater production was attained at an outlay of $296 for the

pui'chase of S tons of clover hay and 8 tons of bran, making a

cost for bran and clovmr of $10.96 a cow. Without taking

into account the additional labor requhed, this would in-

dicate a difference in net profit of $6.24 per cow, owing

probably to the feed purchased.

The farm in this survej', however, wfith its small outlay

for milled feed, represents the common practice of Tillamook

dairymen more truly than does the farm upon which grain

feeds and clover are used for 4 or 5 months of the year.

DEVELOPMENT OF THE INDUSTRY.

The first wliite settler reached Tillamook County on the

first day of April, 1851. Thi'ee men made the trip from the

Columbia in' order to investigate the Indian tales of rich

meadow land, splendidi}- watered, wliich was imported to lie

back of the bay. From that date the county" passed rapidly

tluough the usual stages of the frontier settlement. liunt-

ing, trapping, and fishhig were good along the bays and
numerous streains„ But the rich prairie and bottom lands

soon attracted the stockmen, whose herds usurped the

dominion of the deer, the bear, and the mountain lion, xls

the settlement grew, the- fertne soil and rich pastures bid for

more complete utilization. Farms crowged out the range,

making daiiying a specialty.
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Previous to 1S03 dallying in Tillamook County vvas carried

on in a primitive ^vay comiiion to communities in whicli

dairyiug is conducted only as a side line. Cows were bred

fresh in the spring and milked wliile the pasture was good,

after which they were allowed to dry up until the following

spring, ilost of the butter was made in the homes of the

farmein, packed in kegs, and shipped to commission men in

neighboring coast cities.

Because of the vaiying cmality of the butter produced

under such conditions and the instability of the supply,

returns usually were small in amount, vdiile a period of from

6 months to a year sometimes elapsed between the date of

siiipping and the receipt of returns.

In 1890 the fii’st serious attempt at scientific dairymg was

made in this locality, when certaui of the methods employed

in the production of butter in the Elgin district were followed.

Three years later the fii*st farmers^ creamery in the county,

the Tillamook Dairy Association, was established. The
factory was completed in the spring of 1893 and Vvuxs oper-

ated as a butter factory durmg its &st season. Earlier in

the same 3mar a creamery was established in Tillamook

County under private ovmersliip, and the followmg spring it

became the fii'st cheese factory of Tillamook County,

From this beginning the movement spread until by 1899

there were 8 privately owned cheese factories in the county,

producing a total of about 1,000,000 pounds of cheese a year,

and four large creameries havhig an output of about 350,000

pounds of butter aimually.

As cheese proved better adapted than butter to the uncer-

tain transportation conditions of the locality, the number
of cheese factories increased rapidly until in 1902 approxi-

mately 40 privately owned cheese factories were operatmg
in the county, and half of these were very small plants han-
dling the milk of from 1 to 3 faims.

COOPERATION IN ilANUFACTURING CHEESE.

A new business type which was to bring far-reaching

changes in the dairy industry of the county already had
made its appearance by 1899, when the Tillamook Dairy
Association was formed at Fairview. This factory was
cooperative from the beginning, $1,000 bemg raised as capital,

hut this amount fell far short of meeting the needs of the
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association. Because of the limited nniiibcr of farmers v\dio

could be induced to purchase stock in the ne^v venture^ the

members then owning stock combmed on a joint note and

raised an additional $1,200, which represented the balance

of the necessary capital. The factory first was employed in

the manufacture of butter, but as prices were poor in this

commodity, equipment was installed for the manufacture of

cheese. This experiment proved quite as unsatisfactory

and gave very little relief, and the factory reverted to the

manufacture of butter.

Such conditions discouraged some of the members, who
offered to pay their proportionate share of the losses and

withdraw. Other members, hovrever, were determined to

make the creamery succeed and refused to relieve any mem-
ber from his position m the society and his liability on the

note, unless he should pay the whole $1,200. By this means
the membership was held together. By the end of the

second year the association had begun to succeed, and paid

off its obligation v'ithout a levy on its members.

The success of this association led to the establishment of

other local farmers' creameries. The cooperative movement
has grown until now, out of a total of 23 factories m the county,

but two are privately owned. A few farmers still are making
their own cheese, but most of the small factories have ceased

to operate and their place has been taken by larger and more
economically managed plants, owned and controlled by the

farmers in cooperation.

All of the factories, though for the most part cooperative,

are corporations organized under the Oregon corporation

lavr. The plan of oi’ganization is shnple. A few of the most

interested fanners make an inventory of the dairying assets

of the neighborhood, taking into account the number of

cows, the pastui^age, and the crop conditions, from which

a decision is reached whether the locality can support a

cheese factory. If conditions are found favorable, a com-

pany is incorporated with suffi.cient capital to provide an

adequate factory for taking care of the milk supply.

Cooperation between banks and farmers’ companies in

Tillamook County has been responsible, in a great measure,

for the success of many of these creameries during the early

stages of their existence, since funds have been provided at

low rates of mterest and for a long time.
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PLAN OF OPERATION

The security offered in most cases took the form of a joint

note of the members, but in some cases the note of the associa-

tion, signed by the board of directors, was sufficient.

The management of these factories is* vested in a board of

from 3 to o directors. This board elects from its number a

president, who is the legal head of the association. A sec-

retarv and a treasurer also are appointed by the board of

directors. In the majority of Tillamook creameries these

important officers may not be members of the board.

To meet the expenses of operation, a flat rate per pound

is charged for manufacturing cheese. The standard price

is IJ cents per pound. For the large factories this price is

sufficient to meet all charges, including making, hauling, and

inspection of cheese, entrance charges, insurance, the cost of

marketing, and the annual addition to the sinking fund. In

addition to meeting all these expenses the charge of If cents

per pound provides for the accumulation of a considerable

surplus in the case of large factories. Because in most cases

these factories are not conducted as true cooperative associa-

tions, but are rather farmers’ stock corporations, this surplus

sometimes is distributed only to a small number of patrons

who are stockholders. xYssociations which tend toward the

stock-dividend pohey have been Imown to pay as high as

100 per cent dividends upon their capital stock. This con-

dition of affairs sometimes leads to discontent among the

patrons who have not been able to share in the distribution

of the surplus.

"Where factories are conducted upon a strictly cooperative

basis the policy is to pay a liberal rate of interest on capital

invested, the remaiiimg surplus being distributed to patrons

in proportion to the milk they have supplied during the year.

One such factory distributed a surplus by paying 10 per

cent on capitod stock and 2 cents on the hundred pounds of

milk delivered at the factoiw.

The economic waste of conducting small factories for the

manufacture of cheese is exemplified by comparing some of

them with those of larger capacity. It has been found that
whereas If cents per pound for making cheese is sufficient

to produce a large surplus in factories with a heavy output,
the same rate is not sufficient even to sustain the smaller
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factories, and for that reason these small factories are an
expense rather than an advantage to the farmers patronizing

them, providing there is a market for their product elsewhere

at a lower cost.

CENTRALIZED MARKETING CONTROL.

The great influence of proper marketing methods on the

success of cooperative manufacturing or marketing asso-

ciations has been demonstrated fully in the experience of

the Tillamook County cheese factories. Previous to the

year 1904 the factories, on account of the lack of storage

facilities, were compelled to ship their cheese, as fast as it

was made, on consignment to jobbers and commission

houses ill the large centers of population on the Pacific

coast. This necessity created a temporary congestion on

the market in the cities receiving the bulk of the output

during the period of high production, and especially was this

true in Portland, Oreg, The depression in price which
followed was maintained until the season of low production

in the fall of the year, which also is the season of greatest

consumption of cheese. The diminished supply and in-

creasing demand generally brought about an immediate

upward trend in prices which resulted in great profit to

those dealers who had stored the cheese during the summer.
Such a condition, resulting as it did in unsatisfactory prices

to the producers, brought about a consolidation of the

various factories of the comity in an effort to market their

output as a unit and to provide storage capacity so that

the excess production of cheese during the summer could be

held over at the point of production under the ownership of

the association.

The efficiency of the cooperative plan of consolidated

purchasing and marketing immediately began to have its

effect upon privately owned factories, several of wliich v’ent

into bankimptcy or sold out to farmers^ companies during

the next two years. The added efficiency wliich secured

higher prices under this plan of operation also brciigiit

greater returns to the farmers and stimulated the produc-

tion of mhk on aU the farms previously supphhng these

factories. This gave a great impetus to the cooperative

movement, so that bp' the spring of 1909 the cooperative
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selling ngciicy v.'iis iuiiiclling liic output of 16 Itirgc itictories

and 3 private farm factories.

This cooperative plan of selling brought about tlie estab-

lisliment of a central office supervised by a secretary-sales-

man vdio kept in toucli vdtli all the markets and arranged

the sale of the entire output of the member factories. The

increase m business transacted through this office also brought

about the establishinent of highly efficient accounting

methods, vdiich not only facilitated sales but also improved

the quality of the output.

By liavmg only one salesman to handle 90 per cent of the

output of the county, the Tillamook factories have been able

to get better prices for their cheese. The secretary-sales-

man knows that his prices must conform closely to the

prices for eastern cheese. Hence, the price asked for Tilla-

mook cheese is determined by eastern markets. To the

price of New York or Wisconsin cheese is added the freight

to the coast point, and from this rate the freight from

Tillamook is usually deducted. Although this is the rule,

the sGcretaiy-salesman explains that it is often broken. The
whole cheese situation of the coast, with the supply on hand
in the factories and their daily output, is taken into consid-

eration. The secretary-salesman knows that ea^stern cheese

is coming into his territory constantly, and that any attempt

to raise the price unduly would stimulate such shipments

and result in a hardship to his factories at a later date. By
keeping in constant touch with the conditions in eastern

markets, he is able to secure the highest possible average

prices for cheese the year around.

Close acquaintance with jobbers and wholesalers through-

out the Pacific coast has had its advantages. Bad debts

have been reduced to the minhnum. During the last 10

years the entire loss from this source v^ill not amount to

S500. As the sales have amounted to over §3,000,000 dur-

ing that time, the losses from bad debts have amounted
to only one-sixtieth of 1 per cent. The terms of sale

stipulate cash within 30 days. The secretary-salesman has
occasionally suspended business relations with a house
which failed to make its payments promptly until it had
complied with the terms of the contract.

The regularity with which the returns for cheese come in

enables the factories to pay their patrons regularly. Pune-
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tual payment is no small fiictor in the success of the coop-

erative cheese factory, or, for that matter, in the success

of any other farmers’ marketing organization.

QUALITY STANDARDIZATION.

The gravest problem encountered in pooling the output

of several factories was that of securing a uniform quality.

Under the early operation of this plan, numerous complaints

were received about the quality of the cheese. The cheese

was shipped as it came from the different factories, and the

cheese makers mixed their off-flavored and gassy cheese

with their best product, bringing the whole output into

disrepute. A meeting of the factories selling through one

salesman was called, resulting in the organization of the

Tillamook County Creamery Association, which began opera-

tions in 1909 with a membership of 9 of the largest factories.

The object of this organization, according to its by-laws,

was in part as follows: To bring the producers of the differ-

ent creameries in Tillamook County together and maintain

just and cordial relations among them, and b}^ cooperation

to advance their common interests; to foster and encourage

domestic and foreign trade pertainmg to the farming interests

of Tillamook County and to acquire and disseminate valu-

able busine:=s information; and to adjust controversies be-

tween its members and generally to secure to its members
the benefits of cooperation in the furtherance of their legiti-

mate pursuits.

The most important action taken by the association was
the placing of an inspector in the field to visit regularly each

of the factories belonging to it. The duties of the inspector

are to help improve the quahty and increase the quantity

of cheese obtained from the milk of the associated factories.

Under his administration the factors responsible for poor

cheese practically have been ehminated. Inefficient work-

men have been removed, and the methods of making cheese

in all of the factories have been standardized. Through the

interchange of ideas among cheese makers, the good points

responsible for high cjuality of output hi one factory have

been introduced in another, and improved methods, such as

the use of a commercial starter and of acidity tests for whey,

have brought about a much greater certainty as to the qual-

ity of the cheese.
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Wliile -undoubtedly there is not nearly so much gassy cheese

or high-acid cheese as there was formerly, there is still room

for improremeiit in the quality, as the association has been

worldng more for mcreased ^-'ield than for the highest quality,

The increase in the average yield of cheese obtained per hun-

dred pounds of milk is shown by an increase from 10.7

pounds in 1909 to 11.12 pounds m 1914.

The association ncAV includes 18 factories, and the inspec-

tor visits each of these factories once a week. He tests one

cheese out of each vat produced, and if the cheese is found

to conform to a standard set by the Tillamook County

Creamery Association the boxes required for the cheese

inspected are stamped ^Hnspected by Tillamook County

Creamery Association.^’ If a vat of cheese for any reason

falls below the required standard, the boxes are not stamped
in this way and this cheese must be shipped in what are

known as plain boxes. Indicative of the standard uniformly

attained by the various cheese makers, it may be noted that

the amount of cheese stripped in plain boxes is now less than

1 per cent of the total output. Plain-boxed cheese is usually

consigned to be sold on commission for whatever it will bring,

and under tins plan of distribution its sale does not have any
appreciable effect on the position of the better cheese on the

market.

BUSINESS PRACTICE.

Tlie business practice followed in the Tillamook County
Creamery Association concentrates the marketmg and oper-

ating control in the hands of a secretary-salesman. The
books of record necessary for tabulating and accounthig for

the operations hr the several factories are kept under his

dmection in the central office. As the milk is received at

the factories each morning, the cheese makers enter the

milk receipts from each person on a tally sheet. At the

beghrning and the middle of the month composite tests are

made of the milk supplied by each patron. At the end of

the month the tally sheets are summarized in a monthly
report showing the total amount of milk and the tests for

each patron for the month, Tlris monthly summary is sent
to the secretary-salesman’s office, where it is used as the
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Comparative table of products handled by Tillamoolc County Creamery

Association.

Factory No.

—

Milk received. Cheese produced.

1912 1913 1914 1912 1013 1914

Pounds. Pounds. Pounds. Pounds. Pounds. Pounds.

1 4, S09, 293 4, 539, 999 4,861,981 527, 233 514, 701 550, 592

2 4, 148, 442 4, 149, 791 4, 153, 0S9 461,136 463, 233 463,846

3 3,923,074 4, 008, 258 4, 07S, 036 441, 007 451,700 455, 683

4 2,391,159 2, 287, 492 2,527, 709 259, 766 2.‘j3, 945 281,120

5 2, 276, 749 2, 13S, 362 2,106, 501

;

252,314 233, .804 232, 456

6 2, 120, 895 2, 012, .366 1,931,413! 230, 766 220, 3S1 210. ,871

7 1,-866.008 1, 892, 720 1,001, 107 203, 162 210, 931 207, 029

8 1, 574, 255 1,672,663 1,844, .850 175,272 189, 765 201,691

9 1,351,081 1, 669, 356 1, 720, 606 147,953 183. 089 192, 845

10 1,160, 768 1, 569, 640 1,595, 005 125, S24 174,572 174, G20

11 1,101,691 1, 015, .855 1, 262, lOS 122, 256 110, 293 139, 961

12
j

896 694 932,610 1,006, 872 95, 05S 101,463 111,631

13
[

453, 768 901,013 947, 374 51,876 100, 356 104, 691

11 1 470,214 791,039 889, 548 50, 5a3 86, 074 97,034

391,901 . 614, 719 642, 888 40, 047 67,483 71, S9S

16 221 522 595, 303 611, 158 22, 231 65, 434 69,364

17 575, 726 530, 580 60, 451 58,477

IS 184, 747 465, 493 i 17, 9.51 51,3.35

19 126, 195 13,311
I

i

Total-...
I

29. 166, 514 31, 556, 779 33,202,516
1

3.210.901 3. 505, 716 3,694,458

I

Value of cheese. Value of cheese.

Factory
No.

—

FactorA’
No.-

1912 1913 1 1914 1912 ! 1913 1914

1 .

2

3.

4.

6 ,

8

9

10

n

|SS6, 4S0. SS

75, 705. 68

72, 164. 53

42, 534. 51

41,115. 58

37, 200. 67

33, 129. 20

2S 706.00

23,0-12. 20

20,8t01.26

20,177.05

879, 769. 31

71. 582. 48

69. 900. 08

38, 214. 69

36, ft36. 32

31.310.60

32, 571. .84

29, 296. 79

2.8,170. 31

26,974.72

17, 099. 04

SS4, 709. 84

70,943. 19

70, 74.3. 95

43, 777. 94

35, 711. 07

32, 42.8. 43

38, a53. 76

31,970. 42

29,932. 61

26, oSo. 03

21, 481. 06

|S15,774.93 815, 457. 76 1817,127.57

13.

14.

15.

16.

8,324.53

8,274. 43

6, 721.44

3, 505. 12

15, 470, 11

13,213.03

10, 416. 75

10, 07.3. 86

16, 066. 00

14,667. 40

10, 944. S7

IG, G74. 78

17

IS

10

9,321.55

3, 768. 22

Total.... 524,618.61 541, 74S.46

8, 875. 14

7, 7S1. 73

2,028. .84

36b, 395. 53
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basis ill making out the patron’s monthly statement. In

addition, each eheese maker is required to make out a

weeldy report to the secretary-salesman showing the total

amomit of milk received and the number of cheeses of the

difTerent kinds made for each day of the week. Supple-

menting these reports, the inspector is required to make
out a report of the number of cheeses of each variety in-

spected and of the number of cases of each kind branded

as "'Izispected ])y Tillamook County Creamery Association.'^

Tlic inspector’s reports are made out daily and cover the

factories as inspected by him. By referring to the inspec-

tor’s reports the secretary-salesman is enabled to keep an

accurate account of the number of cheeses of each kind

read}’ for market at all times. This process of accounting

makes it possible to manufacture the different styles of

cheese according to the market demand. In the relations

of the central office with the different commission men
vdio handle the output, the association is enabled to safe-

guard itself against bad accounts and to distribute its output
in those markets where the highest level of prices obtains.

TThen the shipping season is at its height orders come in

rapidly ])y telephone, telegraph, and mail, and it is not
uncommon for sales to average over $3,000 a day during
the months of Ma}’, June, and July.

Total products handledfor the last seven years by the Tillamook County Creamery

Association.

Year. mik. Cheese. Value.
Yield of
cheese.

1

1

190S....

Pounds. Pounds.

2, 073, 390 S259, 355. 29

Pounds.

ionc... 23,416, 524 2, 506, 612 3S6, 135. SI 10. 70

1910.... 23, 6;:9, 6&-4 2, 541, 057 400, 044. S4 10. 75

1911 .... 24, 131. .S02 2, 619, 229
i

358,206 29 10. S5

1912.... 29, 139, 514 3, 211, 004 524, 718. 61 11. 02

1913....
1

31, 500, &SS 3, 505, 516
1

541, 74S. 46 11. 10

1914....
j

33,202,516 3,691, 458 568, 395. 53 11.12

Toial.! 20, 151, 260 3 038, 604. 8;i

!

^ Per 100 pounds of milk.

Tlie accounting records kept in the central office are
arranged so as to accomit for the pounds of milk delivered
by each patron. The value of this milk, figured either as
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to pounds or as to biitterfat content, is credited to the

patroids account, and at the end of the month a check for

this amount, minus any deductions, is paid to the patron.

All funds are disbursed by check, either over the signatures

of the ofRcers of the association or, in special cases, over

the signature of the secretary-salesman. Supplementing

this accountmg st^stem, the office operates a simple cost

system, covering the manufacturing costs in the making of

cheese.
Cost (if manufacture aiid rtturns tn fanmrs.

Faetjry Xo,

—

iiiii.-.

Yield of
cheese
per

hundred
weight.

Cost per
pound
for

making
cheese.

Cross
price

of milk
per

hundred-
weight.

Xet returns t

I'amicrs.

\
From

1

1 cutter

hundred- 1

weight,
j

PoUTKjS. Pounds. Cents. Cents.

1 4, SGI, 9M 11. .32 1. 75 81. 741 81 510 . 3S. 7

O
4, 153. 0S9 11. 17 1.75 1. 708 1. 513 37. S

y 4, 07S. 03G 11. 17 1. 75 1. 735 1.510 38 0

4 2, .527, 709 11.21 1.75 1 7.32 1. .535 38 4

5 2,106, 501 11.03 2 1. 695 1. 174 3(3.9

6 1,931,413 10. 92 2 1.679 1.461 36 5

7 1,001,107 10.88
i

2 1. 67.5 1. 457 36 1

.Q 1,S14,S50 ! 11. 09 i 2 1. 733 1.511 37 S

9 1 , 720, 006 11.21 i 1. 75 1. 710 1 on 3S. 1

10 1..595. 005 10. 9.5 1. 75 1. 607 1. 475 3(3 9

11 1,262.108 11. 00 2 1. 624 1. 102 35.1

12 1,006,872
' 11.08 2 ' 1. 701 1.479 37. 0

13 947.273 11. 0.5 2. 25 1. 696 1 447 36. 2

14 SS9,54.S 1 10. 91 2. 25 1. 649 1 403 35.

1

15 642, SS8 11. IS 2. 50 1.702 1.412 35 3

IG Gil,15S
[

11.35 2. 25 1. 747 1.492 37.3

17 530, 5S0
j

11.02 2. 50 1.673 1.397 34. 0

IS 465, 493
1

11. 03 2. 50 1. 672 1.396 34. 9

19 126, 195
1

10. .55 3
1

1- 60S 1. 291 32.3

Total 3.J, 202, 516
i

11. 12 1. 712

1
1

The importance of an adecpiate cost sj'stem in both

creameries and cheese factories can not he overestimated.

Since these types of business, to a great extent, are factories

wherein manufactming costs are largely the basis of success

or failure, great care should be taken that all the items

which enter mto the cost of making the finished article are

taken into account.





SOME AMERICAN VEGETABLE FOOD OILS, THEIR
SOURCES AND METHODS OF PRODUCTION.

By H. S. Baieey,

Chemist in Charge, Oil, Fat, and ^Vax Laboratory, Bvreau of

Chemistry.

A S far back as we have any authentic records we find that

the peoples of Asia Minor used the oil of the olive,

and undoubtedly the original salad oil was that obtained

from the fruit of the olive tree, which grows luxuriantly in

all the Mediterranean countries. With the spread of civili-

zation from its ancient home, the cultivation of olive trees

and the utilization of their fruit extended as far as the west

coast of Spain. The Phoenicians and early Romans carried

this precious oil, which was not only concentrated food but

fuel for their lamps as well, to distant countries, whose

peoples doubtless quickly learned to prize it highly.

In comparatively recent years the demand for oils suit-

able for salad dressings and general food purposes has in-

creased so rapidly that now, even in the Mediterranean coun-

tries, the total annual production of olive oil is only about

one-half the consumption of all the vegetable food oils. Cot-

tonseed, coconut, and peanut oils already are used extensively

in the United States, corn oil is beginning to appear in the

retail stores, and the sunflower oil of Russia, soy bean,

poppyseed, sesame, and numerous other oils of Europe are

now making, or sooner or later probably will make, their

appearance among American edible oils. We are welcoming

to our shores not only the peoples of the Old World, but

vrith them their foods.

Edible oils are food in a form highly concentrated and

usually readily assimilated. Pure oils and fats are prac-

tically free from water, an ingredient present to some extent

in nearly every other ‘food except sugars and thoroughly

dried grains. Edible oils contain no indigestible substances,

such as the crude fiber of vegetables and the cartilage and

tendons of meats. Partly because they are obtained readily

in this natural, concentrated condition and paitly because

of the wide distribution of oil-bearing materials, many of
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these oils are among the cheapest of our food products. As

compared with beef, for instance, at 25 cents a pound, cot-

tonseed oil at 20 cents a quart 'will ^deld dollar for dollar

more than five times the amount of body energy, although,

of course, it has not the same tissue-building poweiv

Since the various vegetable food oils are similar in chem-

ical composition and in digestibility, the question of their

relative values for domestic use is one of preference rather

than of absolute food value. Just which oil will be best

suited to a particular individual often depends more upon

the person to be nourished than upon the characteristics of

the oil itself. It is a well-known fact that we are often more

apt to digest without digestive disturbance a food which is

palatable than one which is not; so in a final analysis the

question of which oil is the best to use in the kitchen and

upon the table resolves itself into the everyday question of

what we like best and whether we can afford it. The Eus-

sian, accustomed to his sunflower oil, doubtless would think

the bland, highly refined American cottonseed oil tasteless,

while the Italian peasant, brought up on a low grade of olive

oil, firmly believes that the better, sweeter grades he buys in

America are adulterated or “ diluted.^’

OLIVE OIL.

Olive oil is produced in Syria, Greece, Italy, southern

France, and Spain, and in all the countries along the south-

ern shore of the Mediterranean Sea, with the possible excep-

tion of Egj’pt. In the United States the olive now grows
in California (where it was introduced by the early IMission

fathers, who planted it wherever they established a mission)

and to a less extent in Arizona.

TVhile American olive oil is of high quality and commands
a good price, especially in the West, the demand for pickled

olives apparently is so great that it pays better to use most
of the fruit in this way rather than to crush it for oil. The
American olives are not nearly so rich in oil as those grown
in Italy. In the “Mission” variety there is only about 20

per cent of oil and in the best “ rubra ” usually less than 30

per cent, wdiile most of the varieties grown in southern
Em ope contain between 40 and 60 per cent of oil. By proper
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selection it will doubtless be possible to produce in the United

States olives as rich as these if there is a sufficient demand
for them, but at present the tendency seems to be toward

the production of a large, firm fruit for pickling rather than

of one with a high oil content.

For making the best grades of oil it is customaiw to gather

the olives by hand just before they become fully ripe. The
amount of oil jDresent is said to increase gradually up to full

maturity, but oil of a suiDerior quality is obtained if the fruit

is gathered before it begins to soften. In the manufacture of

first-grade oil it is necessary in handling the fruit to guard

against bruising, especially if the olives are to be held for

even a short time before pressing.

Slany producers of olive oil believe that in order to obtain

ihe highest grades of oil the olives should be crushed with-

out breaking the pits, which should be separated from the

rest of the fruit before it is pressed. This is by no means

always done, and there is reason to believe that it makes

little difference whether or not the pits are removed.

The machinery emx^lo^'Cd for obtaining the oil from the

fruit in different regions varies from the crude stone mor-

tars and hand presses employed in Africa to the modern

disintegrators and big hydraulic presses of the United States

and parts of southern Europe. The process itself, however,

is essentially the same to-day as it was a thousand years

ago. In California the olives are crushed in immense flat

jjans by heavy wheels which roll aromid and around in these

shallow bowls just as in the early days the old stones, turned

b}^ oxen ^mked to the end of a pole, ground in their stone

saueex^s the fimit for the Mission fathers.

The pulp as soon as crushed is put in heavy cloths or sacks

and subjected to a gradually increasing pressure. The
heavier the first pressing the lower will be the quality of the

oil, but the gi^eater the quantity. After this first oil, often

called Virgin ” or ‘‘ Sublime,” has practically ceased to run

from the press, the mai'c is wet down with cold water, or, in

some instances, removed from the press and reground in a

little wuter, then pressed again. The oil obtained in this

second pressing is edible and appears on the market as

second quality, or very often is found in the retail trade

54150=—XBK 1016 11
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mixed with and sold as first-pressing oil. A third and

sonietinies a fourth grinding and pressing are given the

pulp. These pressings are usually run hot, or at least hot

water instead of cold is mixed each time with the marc.

The ciiiality of the oil from these hot pressings is compara-

tively lov' and the oil, unless chemically refined, is suitable

only for making soap or for other tec micrd uses. Abroad

the final press cake, which usually contains from 10 to 20

per cent of oil, is extracted with carbon bisulpliid or tetra-

chlorid, but apparently this method has not been found

profitable in this country. The oil produced by the extrac-

tion process, freed as far as possible from the solvent, is a

heavy, dark-green product known as siilphiired oil or olive-

oil foots and is used only for technical purposes.

The edible grades of oil as they come from the presses

are run into tanks or cisterns and allowed to stand for a

da}’ or two. Tbe oil gradually rises to the top, while the

particles of pulp, vcater, and gelatinous material settle to

the bottom. The clear oil is then dipped or siphoned oi?

and sometimes washed with water to remove small quan-

tities of foreign substances, which, if allowed to remain in

the oil, would give it a cloudy appearance and cause it to

become rancid in a short time. After standing at least a

week in the finishing tank the oil is drawn off, usually

through a filter, and is then ready for the table.

In order to procure for the market brands of oil which

from year to year will be as nearly uniform, in flavor as pos-

sible, it has been the custom of the brokers and exporters of

Italy to buy oils from various sources and then blend them.

In this way certain cities which are centers for olive-oil ex-

portation have become famous for their products. Origi-

nally the oils shipped from Lucca were blends of Italian

oils of that immediate vicinity, but the demand for these

oils has become so great that now many of the oils labeled

Lucca are mixtures of Italian and non-Italian oils. While

this type of misbranding of foreign oils is not easity pre-

vented, the importation into the United States of olive oil

adulterated with peanut, sesame, poppyseed, or cottonseed oil

has practically ceased, now that all shipments are examined
by the Department of Agriculture before their entry is per-

mitted. During the last few years, however, a more insidious
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form of adulteration has been practiced to some extent by the

foreign brokers, some of whom are mixing with highly

flavored, dark-colored oils the bland, almost tasteless re-

fined, or so-called rectified, olive oil. This oil is made from

low-grade or rancid oil by treating it with a mineral acid,

and possibly with other chemicals. The exact details of

the process are a trade secret. So far as isdoiown, the re-

fining and blending of olive oils is not practiced in the

United States, and the production of olive oil in this coun-

try meets only a small part of the demand for this, the

oldest and most widety used of all the vegetable food oils.

COTTONSEED OIL.

Since so little of America is climatically suited to the cul-

tivation of the olive, it is fortunate that we have another food

oil which in nearly every respect satisfactorily takes its

place—cottonseed oil.

Cottonseed oil is produced in Great Britain, Germany,

France, Smyrna, India, China, and South America, but by

far the larger portion is made in the United States. Sev-

eral varieties of cotton seed are pressed in this country.

These are generally gTCuped into two classes—the bald or

black, the smooth, lint-free seeds of the Sea Island varieties,

and the wdiite or woolly, the seeds from the Upland and

similar cottons which come from the gins with a fluffy white

coat of lint on them. "While there is a climatic and varietal

difference in the chemical composition of the cotton seeds,

all of them contain on an average about 20 per cent of oil.

The present annual production of cottonseed oil in this

country is more than 8,000,000 barrels or 150,000,000 gallons.

Of this we export in normal times about 700,000 barrels,

chiefly to Mediterranean ports. Although we are by far the

largest producers of this oil and export nearly a fourth of

our crop, we also import from China and other countries

some 10,000 barrels annually.

The machinery and processes used in the production of cot-

tonseed oil in the United States are superior to those of any

other country, and plants of American design and construc-

tion are in operation in Europe, Asia Minor, India, and

China.
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In the treatment required for the production of an edible

oil there is one fundamental difference between cotton seed

and the olive. The finest grades of olive oil are those ex-

pressed from the fruit with the least possible subsequent

treatment, whereas before cottonseed oil is suitable for

liiiinan food it must be refined, and in addition it is often

bleached and deodorized.

In tracing the production of cottonseed oil from the raw

seed to the finished edible product it v/ill be follovred through

the crude-oil mill and then through the refinerjn As is the

case in any highly developed manufacturing process, there

are many variations of the general methods used, and nu-

merous so-called trade secrets are involved: yet the funda-

mental principles in all these processes are similar.

The cotton seed, as received at the crude-oil mill from the

gins, is covered vrith short cotton fiber and is mixed with

broken boils, stones, nails, and similar trash, all of which

must be removed before the seeds are ground. After being

run through revolving screens vdiich separate the larger

pieces of trash, over shaking sieves and magnets, and

through cyclone cleaners, to take out the sand, nails, and

dust, the seeds are fed into the machines which remove the

lint. These machines, known as delinters, consist of a series

of fine-toothed buzz saws set close together on a rapidly re-

volving horizontal shaft. At the back of each machine is a

long, cylindrical brush running so close to the saws that it

catches the fiber that they have cut from the seeds and
passes it on to the lint reel, which is set just behind it.

Here the little, short cotton hairs which the gins failed to

remove from the seed are compacted into a felt and rolled

out like cotton batting, ready to go to the mattress maker or

guncotton manufacturer.

As the seed comes from the last of a set of these linters

it is neaidy free from lint and ready for the hullers—mills

which break the hard outer coat or hull and liberate the

soft oil-containing meats. In order to separate the hulls

and meats as thoroughly as possible, the material as it comes

fi‘om the hullers is run over shaking screens. The hulls are

passed through a second and sometimes a third huller, and
then through additional separators until finail}' they come
out practically free from any of the valuable oil-bearing
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interior portion. The meats when freed from the hulls are

ground through a series of three or more heavy steel rolls

and finally carried into the storage bins over the press room.

In the expressing of most of the edible oils frequently sev-

eral grades are made by a re-pressing of the same batch of

raw material. Cottonseed, however, at least in the United

States, is pressed only once, and when hydraulic presses are

used it is alwar- s heated or cooked before pressing. The cook-

ing of the seed is the most important step in the making of

the crude oil by the hydraulic or hot process. It requires ex-

perience and judgment on the part of the cooker to get the

crushed meats in the proper condition to yield the maxiniimi

amount of the best possible grade of oil. The cooking is

done in a shallow, steam-jacketed i:>ari equipped with a me-

chanical stirrer, which, as it revolves, mixes the meats thor-

oughly and prevents uneven cooking. Inside, near the top

of the pan, is a perforated steam pipe through which steam

may be admitted to moisten the meats should thet’ become

too dry. In many mills a second pan, called a subheacer,

similar to the cooker, is installed just belo'w it and used to

Jiold the cooked batch until the i^resses are rernhv^ for it.

The type of press most commonly used in this country

in the production of cottonseed oil is rhe steel box-frame

hydraulic, vliich operates under a pressure of about 5,000

pounds per square inch. Such a press consists of a series

of horizontal steel plates, about 11- inches wide by 81 inches

long, set one above the other, about 5 inches apart, when
the press is fully open. The jolates are perforated or chan-

neled and provided with closely fitting steel sides, so that

the whole machine is really a series of steel boxes, wdthout

ends, piled one upon the other, the lowest box resting upon

a hydraulic piston. Above the top frame is a heawy iron

plate fastened to the piston cylinder by four vertical rods,

which serve as guides for the sliding frames.

With the press fully open, that is, wdth the piston at its

lowest point, a measured charge of cooked meal is dropped

from the subheater, or holder, upon the strip of camel's hair

or other press cloth in the cake-former. This cake-former is

a steel block with a shallow gi^oove, the size of a single press

box in its upper surface. It is so constructed that after the

meal has been run upon the press cloth and the two ends
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turned up over the charge, pressure can be applied from
abcre or below, and the cake, now entirely covered with cloth

except on its tAVo long sides, can be subjected to a preliminary

squeeze to compact it into shape. the charge is in the

cake-former pressure is applied for an instant and then re-

leased, A sheet of steel the width of the groove is slid

underiieatli the cake, which is removed, cloth and all, from
the former and pushed into the lowest frame of the press.

One after another ail the boxes are thus charged until the

press; is filled; the compressed air is then turned on the

hydraulic ram, forcing the frames upward, each against the

one above it. The oil as it is squeezed through the cloths

flows down over the sides of the press into a gallery around
the bottom frame and out through troughs to the settling

cistern. So perfectly has every detail of the construction and
operation of these huge presses been worked out that they

are often charged, pressed, and discharged ready for refill-

ing in less than '20 minutes.

The dark-red crude oil, as it flow^s from the press, always
contains some fine meal, which has been squeezed through the

cloths. The larger particles of this meal collect in the oil

troughs in the floor below the press, through which the oil

flows to the settling tanks, and are shoveled out and repressed

with the next batch of meats. To clarify the oil still fur-

ther, before it is pumped or shipped to the refinery, it is held

in settling tanks or cisterns until most of the finer particles

Have settled out.

In addition to the production of crude oil by the hydraulic
process just described, an increasing amount is being made in

mills equipped with a type of continuous-working press

known as the expeiler. Some of this oil is cold pressed,

that is, the meats are not cooked before pressing, but in other

plants the material fed into the expellers is treated in much
the same manner as though it were intended for the hydrau-
lic press. In the cold-press mills, after cleaning and delint-

ing, the seed is merely ground, run through a tempering ap-

paratus, where it is dried if too wet or blown with moist
steam if too dry, and then fed into the expeiler, hulls and all.

The expeiler is built somewhat on the principle of the or-

dinary meat grinder, and is simply an interrupted screw re-

volving inside a slotted steel barrel. The ground seed enters
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through a hopper at one end of the barrel, pressed along

toward the other end, and finally discharged around a cone,

which can be set in or out of the outlet orifice so as to gire

any desired pressure. The oil is squeezed from the seeds by
the pressure of the screw, runs out through the small slits in

the barrel, and after settling or, better, filtering through a

filter press, is ready for shipment to the refinery.

The tempering of the seed, which is often neces>5aiy to

make it press properly, is really a preheating process, and as

the heat due to pressure and friction in the espsllers is sufS-

cient to make the oil and cake as they come from the press

actually hot, the term “ cold pressed ” is not strictly ax^pli-

cable to oil obtained by the expeller process. Althc:igh this

crude oil is very different from that obtained by the regular

hot pressing, there is very little, if any, difference between

the tvro oils after they have been refined.

As the yield of oil by either process is only about 45' gal-

lons per ton, or less than 17 per cent of the weight of seed

handled, and as a large part of the ground cake and hulls

can be use^l as feed or fertilizer by the local farmers, the

crude-oil mills often are located in the smaller towns

throughout the cotton-growing sections. From these the oil

is shipped in steel tank cars to more centrally situated re-

fineries or to the packing houses and cooking-compound

manufacturers of the l^ortli.

As previously stated, crude cottonseed oil is not suitable

for human food, even when made from sound, sweet seed, for,

although it has a pleasing nutty flavor, it contains coloring

matter and other foreign substances such as the albuminous

bodies and free fatty acids. The first step toward rancidity

in an oil is, apparently, the formation of free fatty acids.

The glycerids—chemical compounds of glycerin and fatty

acids—^begin to break up, and instead of the sweet neutral

glycerids we have the acrid, free fatty acids and ordinary

glycerin. Before the oil is marketable as a table oil, the acids

must be neutralized and removed and the major portion of

the coloring matter taken out. It is this process which is

known as refining.

As the crude oil is received at the refinery it is run into

storage tanks or pumped directly from the cars into the

weigliing tanks and then to the refining kettles—^tall cylin-



168 Yem^)ooh of the Departmen-it of AgHculture.

drical sheet-iron tanks with conical bottoms and provided

with a series of steam-heating coils extending part way up

the sides. During the refining the oil is stirred either by

some form of mechanical stirrer or by compressed air blown

in through perforated pipes.

'\’\dien a tank has been filled with crude oil to the extent,

perhaps, of 100,000 pounds, the agitator is started and steam

turned on to the heating coils until the desired temperature

has been reached. This varies with different oils and in dif-

ferent plants, but is usually around 85° F. l^Tiile the tank

is being heateel a sample of the oil is tested in the laboratory.

By the time the oil in the refining tank has been raised to

the proper temperature the refiner knows from the labora-

tory report just how much caustic-soda solution to add to

make a good refining. The lye solution is run rapidly into

the oil and the agitation and heating continued until the

dark-brown, almost black, particles of soap formed by the

acdon of the lye on the free acids clot together into little

spongy masses and begin to settle. The steam is turned off

from the heating coils when the oil readies about 120° F.,

the agitation is decreased, and finalD stopped, and the tank

allowed to stand several hours until the soap settles to the

bottom, leaving the clear, golden-jmllow oil above. This is

siphoned off into a series of settling tanks, and after stand-

ing a while is transferred into a second and sometimes a

third set of tanks. The oil at this stage is Imown as “ summer
yellow ” and is used largely in making margarin and as a

cooking oil. Before being placed on the market for table

use the summer yellow oil as a rule is bleached and de-

odorized.

In addition to caustic soda or in |)lace of it many other

chemicals have been used in refining. A strong salt brine

sometimes is added to pjroduce a cleaner separation of the

soap stock, and water glass, silicate of soda, and borax have

been reconunended, and, in the early days, bichromate of

potash was tried.

Cottonseed oil, in common with most of the other edible

vegetable oils, contains a large enough proportion of the so-

called stearins, that is, glycerids of palmatic and similar

fatty solids, so that in cold weather these separate out, giving

to the oil a milky appearance which makes it undesirable for
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Fig. I.—Old Olive Mill and Press.

Goaded by a mission father, the oxen walked round and round, rolling theheavy stone wheel
over the olives in the flat stone dish. From time to time the pulp was scooped out into

cloths and pressed in a stone saucerby means of the screw and lever.

Fig. 2 —Grinding Olives.

Heavy rolls like great bull wheels running in a huge iron saucer grind the olives to a pulp,
which is then elevated to the charging bins.
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fr,Q^
I -pressing Olives (Back); Stripping the Cake (Front)

After nressin® in the big hydraulic presses the cakes of olive pomace are wheeled to side.
Alter pressin^^m ine

^^cheeses” are then run
the cloths stripped ol

back into the press.

Fig. 2.—DELINTER FOR CLEANING COTTON 'SEED.

1 the delinters a gang of fine-toothed buzz saws cuts the lint from the cotton seeds and leaves
X tne aeimiers a gaag u

^ hulling.



Fig. I.—Press Room.

10 to a press.

F1G.2.-O1L Expeller, Peanut Oil Mill.

ribbons,WTinds at tho disehaige end oi the press mto a conveyor.
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use in cold climates. To produce an oil that will not cloud

lip ” and sometimes even solidifi’ in winter, the summer
yellow grade is wintered,” that is, held for a time in chill

rooms or in tanks surrounded by cold brine until it becomes

semisolid. This mushlike mass is then pressed, or run

through centrifugals, to separate the solid stearin from the

lower-melting oleins. The oil thus obtained is known as

winter yellow ” and, if properly made, remains perfectly

clear even in cold weather.

Houseivives frequently show preference for particular

colors in foods : thus, they demand greenish olive oil, golden-

yellow butter, and light-yellow cottonseed oil. To meet the

demand for a light-yellow oil and also to supply the larcl-

sabstitiite maker with one from which he can produce a

Tv^hite cooking compound, the refined yellow oil must be de-

colorized. In this bleaching process the yellow oil is heated

in tall steel tanks similar to those used in the refinery, and

is thoroughly mixed with a small amount of fuller's earth,

sometimes called clay by the refiner. This fuller's earth is

mined in Florida and other sections of the United States,

although until recently the best qualities were imported from

England. Various kinds of charcoal and animal blacks are

occasionally added to the fuller’s earth in small quantities to

assist in the decolorization. After the batch of oil and earth

in the clay tanks has been thoroughly mixed and heated, it

is pumped into filter presses. From these presses the oil

rims bleached and clear, leaving behind in the ceils of the

press the decolorizing materials.

Deodorization is necessary in order to remove the undesir-

able flavors natural to the oil, or remaining as a result of the

claying process, and to make it bland and nearly tasteless.

At this point, anyone going through a refinery probabl}^

would find that the door to the next department bore the

sign “Positively no admittance.” Numerous processes for

deodorizing oils have been patented and many unpatented

processes also are in operation, the secrets of which are

-guarded as among the most valuable assets of the com-

panies using them. Since there is scarcely any color, taste,

or odor to the pure chemical ghmerids which make up
nearly 99 per cent of all the common food oils, practically

all the color, odor, and characteristic flavors must be in
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the remaining 1 or 2 per cent. The flavor substances, as

a rule, are much more volatile than the bulk of the oil,

and can be removed b}^ simply heating the oil in a very

high vacuum. This process, imfortuuately, is only applicable

as yet to small-scale laboratory experiments, and in practice

the deodorizing is effected by washing with steam or heated

air. It is common knowledge that fats readily absorb strong

odors from the atmosphere. The good housekeeper takes

care that the onions and cooked cabbage are not shut up in

her refrigerator with the butter and lard. The refiner also

has learned that unless the odor-causing bodies are removed

from contact with his oil as rapidly as they are liberated it

is difficult to deodorize the oil properly. For this reason the

deodorizing process is usually conducted under vacuum in

large cylindrical tanks covered air-tight and having a big

gooseneck outlet pipe at the top, which is connected to a

vacumn exhaust system. The oil is heated by means of closed

steam coils, and the odors are swept out with superheated

steam or hot air, which is injected through perforated pipes

or nozzles at the bottom of the tank and carried off by the

vacuum pipe at the top.

From a cloudy, dark-red, sometimes strong, rancid-tasting,

crude cottonseed oil there is thus produced by refining,

bleaching, and deodorizing a clear, light-yellow, bland,

almost tasteless, and odorless product, which for those who
do not care for a marked characteristic flavor in their salad

dressings or for the lard taste in their pastry is a very

desirable food oil.

PEANUT OIL.

The peanut is now rapidly coming into prominence as one
of the most satisfactory crops for those districts of the South
in which the boll weevil is making the raising of cotton un-

certain. The ravages of this pest, which has been gradually

working northward and eastward through the Southern
States, have decreased the production of cotton in some sec-

tions to such an extent that the local oil mills have been*

forced to ship their seed long distances or find some other
material upon which to operate. The peanut not only sup-
plies the crusher with a splendid raw material, but the hay
and press cake make highly desirable cattle feeds.
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It is not ImoTvn whether the peanut, which is probably a

native of Brazil, was used by the aborigines as a source of

oil, but certainly in a comparatively short time after the

earty explorers carried this product of the Western World
back to Europe its value as an oil material was realized.

Peanut oil, or arachis oil as it is usually known abroad, may
be expressed from any one of the many varieties of peanuts.

That this oil is one of the most important of the world's food

oils is shown by the fact that annually over 120,000 metric

tons of peanuts in the shell, together with about 210,000

metric tons of shelled nuts, are crushed in Marseille alone,

yielding 15,500,000 gallons of edible oiL

Abroad, peanut oil is made almost invariabty from shelled

nuts. Mills that biij^ the nuts in the shell first hull them by

machinery designed particularly for that purpose. The for-

eign matter, such as sticks and stones, and a small quantity of

imshelled peanuts are next removed b}^ running the shelled

stock over screens similar to the shakers used in the cotton-

oil mills. The inner or red slrins are then removed as com-

pletely as possible by an air blast or fan mill. Wlien thor-

oughly cleaned the kernels are gi'ound, usually by a system

of corrugated rolls which do not crush them as fine as

cotton seed is ground for the hydraulic presses. The ma-
terial when ground is put into press cloths and pressed in

a machine somewhat similar to the ordinary fruit or cider

press used in this country. These presses have no protecting

sides or boxes such as are commonly found in the American
hydraulic press, and the pressure which is applied to the

peanuts is much less than that used with cotton seed. When
the press is full the pressure is applied and the material al-

lowed to stand under pressure until a little over half the oil

has been squeezed out. This gives what is known as cold-

drawn oil, which is nearly colorless, has a pleasant, nutty

taste, and needs no refining to make it suitable for salad or

cooking purposes, provided, of coui'se, the original peanut

material was clean and free from rancid nuts.

After the first pressing the cakes are taken out of the

cloths, reground, a small quantity of moisture added, and

after being heated for a few minutes new cakes are formed

and again pressed. The second oil thus obtained is inferior

in quality to the oil of the fii*st pressing and goes into a lower
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grade of edible oil. A third pressing and possibly in some

mills a fourth, both of course after regrinding and heating,

are sometimes made before the cake is exhausted.

In Europe the finest grades of peanut oil are used exclu-

sively for edible purposes, and practically all that is pro-

duced in France is consumed there, only second-grade pea-

nut oils being exported to the United States.

Of the five different varieties of peanuts grown in this

coimcry the Spanish is undoubtedly the best suited to oil

production. It is adapted to a wide range of soil and cli-

matic cciiditions, and contains an ai^preciably greater quan-

tity of oil than do the Virginia Bunch, Virginia Euniier, or

African varieties.

The production of peanut oil on a large scale in this coun-

try is yet in its infancy, but the cottonseed-oil mills located

in the peanut-groving territor}^ and in charge of men thor-

oughly accjiiainted 'vuth oil machinery are rapidly taking up

the pressing of peanuts.

Vliile there are now, perhaps 20 or 30 mills pressing pea-

nuts, only a very few of these were built especially to handle

this material. The others are cottonseed-oil mills, which

have been remodeled to fit them for peanut-oil production.

In some of these cottonseed-oil mills the unshelled peanuts,

after being well cleaned to remove all the sticks, stems, stones,

and adhering dirt, are run through disintegrators and then

directly into expellers. In some only a part of the oil is ex-

pressed the first time and the cake returned for a second

pressing, but more often only one pressing is made, which

gives a lower gi-ade of oil than would beobtained by a lighter

partial crushing. In other mills cleaned shelled nuts are used,

and when the stock is fresh and' sound and not pressed too

hard the first time the oil is of the highest qualitj^ obtainable.

The regular hydraulic presses also are being utilized for

the production of peanut oil bj^ those cottonseed-oil mills so

equipped, and both shelled and unshelled nuts have been

pressed, sometimes hot and sometimes without any cooking.

This lack of uniformity in the American practice and the

use of all sorts of stock from old, rancid, cull peanuts to

prime fresh material have resulted in the production of oils

of every quality, some of -which require refining and bleach-

ing the same as do cottonseed oils, while others are sweet
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and bright, ready for the table as soon as they have been

filtered.

In even the best oil as it comes from the presses there is,

of course, some insoluble matter, fine parts of the peanut,

v/hich must be filtered out to prevent a rapid spoiling of the

oil. inien good, sound stock is cold pressed and the oil well

filtered, the peanut oil obtained, like that of the olive, is

sweet and brilliant, ready for the housewife just as it comes
from the mill, in fact, just as it existed in the peanuts them-
selves. Off-grade peanut oils, made either from spoiled nuts

or from sound nuts improperl}" treated, can be refined and
the disagreeable odor and flavor removed, but such oils are

lacking in the characteristic sweet peanut taste of a virgin

oil and are inferior for salad and general table purposes.

There is very little demand in the United States at the

present time for a high-grade table peanut oil, but many
who have tried the cold-pressed oil for salads consider it very

satisfactory and think that practically the only difference be-

tween peanut oil and olive oil is one of flavor. Just as some

people like grapefruit better than oranges, there are those

who prefer an oil with a marked characteristic taste, such as

olive oil, to a bland oil, such as refined cottonseed oil, and
many who have become accustomed to peanut oil with its

mild nutty flawor think it more palatable than any of the

other vegetable food oils.

CORN OIL.

Within the last decade there has come into prominence in

the United States another food oil which, like cottonseed oil,

was originally a by-product. Corn oil, or, as it is sometimes

called, maize oil, exists in the small germ portion of our

common Indian corn. Although this germ itself is more
than half oil, there is only from 3 to 6.5 per cent of oil present

in the entire kernel. Were it not for the fact that in the

preparation of cornstarch and brewer’s grits, and sometimes

in the making of corn meal and other corn products, the germ
is more or less completely separated from the rest of the

grain, corn oil doubtless would be a mere curiosity, as it

would not pay to extract it.

Oils exposed to air and light, especially oils finely divided

and mixed with the enzyms which occur to a greater or



174 Yearbook of the IJejyartment of AgHculture,

less extent in ail oleaginous seeds^ quickly become rancid

and unfit for foo:L Because of this rapid deterioration in

the oil porcicn of corn it has been found advisable to remove

the germ from Iioiiiinj^ and corn meal when these are to be

kept for any length of time before being used. In the prepa-

ration of cornstarch, which is practically a pure carbohy-

drate, it is of special iniportance that all the corn germs be

separated from the sttarclijr portion of the grain.

In the degerminating of corn tv;o distinctly different proc-

esses are now in use in the United States. In the older one,

known as the wer process, the corn is soaked in dilute sul-

phurous acid for some time, and yields a germ in which the

oil is already rancid when. extracted. The corn oil made from

these germs eklier has to be used for technical purposes or

else refined to make it suitable for food. In the newer proc-

ess, iisiiaiij;' knovcii as the dry process, no water is added to

the grain, but the germs are removed bj^ mechanical means.

If the corn is sound the oil can be used for food purposes

with little or no refining. Unfortunately the dry process

yields only about one-fifth as much germ as the wet process,

so that it has not entirely replaced the latter method, which

is still generally used in the manufacture of starch and
glucose. In making brewer’s grits and corn meal a certain

amount of germ may be left in the finished product, but it is

essential that the corn itself should not be soaked, as this

would spoil the finished product.

The wet process first came into use about 20 years ago,

when it was discovered that the difference between the spe-

cific gravity of the corn germs and the rest ox the kernel was
such that the germs in certain strengths of starch water

floated on top, while the major portion of the kernel settled

to the bottom. In operating the wet process the shelled

corn is first soaked for several daj'S in large steep tanks

in water containing a small amount of sulphur dioxid. The
dilute acid added coagulates the glutinous material which
otherwise would be difficult to remove later from the starch.

During the steeping the corn swells and the germs become
toughened, so that they are not readily broken up in the

grinding process. The water and corn from the steep tanks
are run together through attrition mills, which crack the
grains and loosen the germs. The mixture, which, as it
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flows out of these grinders, is a sort of thin grnel, is fed into

the germ separators—long rectangular steel tanks aijcut f-

feet wide, with a semicirciiiar bottom. These separators are

filled wnth starch water of a specific gravity that will permit

the germs to float and the grits to sink. As the grnel is fed

in at one end of the separator it drops to the bottom and is

gradually worked toward the other end of the tanks a rap-

idly revolving beater. This beater removes the germs from
the starchy portion of the grain, and as they rise to the top

they are skimmed off by an endless belt which runs along just

below the surface of the water. The starchy nortioii ox tne

corn works along the bottom of the separator and is linahy

discharged through an automatic gate at the far end of the

tank. The germs from the separator go next to a she her

screen of bolting cloth and are veaslied free from adhering

starch particles by a spray of water. From this screen they

are transferred to some form of moisture expeller vdiich

squeezes out the excess of water. They are then ready for

the driers—long, nearly horizontal cylinders heated by steam

or other means—which reduce the moisture content of the

germs from 55 to not over 5 per cent. The dry germs are

then put into bins and allowed to cool and cure for two or

three hours, because if pressed immediately as they come
from the kilns they are too brittle to give a satisfactory

yield of oil.

The germs, after curing, are tough and leathery. They are

then run through a series of flaking rolls which flatten them
and break the oil cells, but do not gnind the material into a

flour which would be hard to hold in the oil presses. While

hydraulic presses could be iised, as in the cottonseed-oil mills,

the general practice in the United States is to run the germs

direct!}^ from the flaking rolls into expellers similar to those

already described in connection with the production of cot-

tonseed and peanut oils.

In the dry process the corn, instead of being soaked, is

heated with live steam until it contains about 18 per cent of

moisture. It is then put through a machine known as the

automatic degerminator, which removes the bran from the

whole corn, breaks the kernels, and partially separates the

germs. From the degerminator the mixture of cracked corn
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and broken germs is passed through a series of screens and

aspirators, where, by means of suction and sifting on wire

screening, a further separation is made of the germ from the

starchy portion of the corn kernel. . The germ taken out by

the aspirators is still partially mixed with grits and is again

run through flaking rolls and aspirators, which suck out the

lighter germ particles and leave the grits behind.

The pressing of the dry-process germs is similar in every

^ray to that used in getting the oil out of the material ob-

tained by the v:et process. l'\Tien the germ comes from the

last aspirators it is tempered if necessary to insure the proper

moisture content, being dried, if too wet, or moistened with

live steam, if too dry, and is pressed in any suitable form of

press.

Corn oil is not as yet a common household product, but it

is nov/ being placed upon the market in small retail packages

for use as a table and cooking oil. For some time large

quantities of the oil have been used for technical purposes,

and since the methods for producing a sweet, attractive oil

have been perfected, the manufacturers of edible fats are

using increasing amounts of this product in making lard

substitutes.



AGRICULTURE ON GOVERNMENT RECLAMATION
PROJECTS.

By C. S. Scofield, Agyiciiltiirist i)i Charge, Wcsterti Irrigation Agri-

culture, and F. D. Farlell, Agriculturist in Charge, Demonstrations

0)1 Reclamation Projects, Bureau of Playit Industry.

FARMING UNDER IRRIGATION.

The development of agriculture under irrigation involves

conditions that are essentially different from those of

ordinary farming. In general, the labor cost of crop pro-

duction is somewhat greater, the necessary investment of

capital is larger, and the requirements of social organization

are more complex. These conditions require that irrigation

farming shall yield larger returns than ordinary farming if

it is to be successful. Of the three conditions mentioned

the essential complexit}^ of the social organization is the

least understood by those who have to take part in it.

The development of an irrigation enterprise necessitates a

period of pioneer existence. This period, unlike most of the

pioneering with which many people are familiar, involves

community problems Avhich must be dealt with from

the very beginning. On Government reclamation projects

these problems are more conspicuous than elsewhere, chiefly

because the colonists who occupy them have come together

suddenlj^ from widely different conditions of life and usually

without previous experience to guide them.

The underlying purpose that has influenced legislative

and administrative policies regarding Government reclama-

tion has been to establish homes on the land rather than to

provide the most efficient means for increased agricultural

production. But successful home making is dependent

upon a reasonable degree of material prosperity. Thus, the

economic problems and possibilities of irrigation farming

must be understood and realized if this great experiment in

the reclamation of arid lands is to be made a success.
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COURSE OF DEVELOPMENT.

Prior to the recent rapid expansion of irrigation develop-

ment it was generally believed that the reclaimed lands could

be utilized profitably for the production of such special

crops as orchard fruits, truck crops, sugar beets, and alfalfa.

Eecent experience, however, has demonstrated that these

crops can not be depended upon to meet the requirements of

the situation. New projects do not show immediately the

assortment or balance of industries that ultimately are to

become established. There is instead a rather regular se-

quence of development, beginning with the production of

alfalfa and small grains and gradually reaching a great

diversity of crops and industries. Finally, out of this diver-

sity a few major industries become permanent.

Almost invariably it is desirable to get the land seeded to

alfalfa as soon as possible, not only because of the useful-

ness of the crop itself but also because its growth greatly

increases the productivity of the soil. It is a common prac-

tice to seed wheat, oats, or barley as a nurse crop for the

alfalfa. Moreover, many farmers plant small grains as a

first-3^ear crop because of the quick returns and as a method
of preparing the new soils for the production of perennial

crops. Hence, on the newly irrigated lands, alfalfa and

small grains occupy a large proportion of the cultivated

acreage. As the soils begin to respond to cultivation, sugar

beets, potatoes, truck crops, orchard fruits, and, on the

southwestern projects, cotton are added to the cropping

system.

Thus the agriculture of these projects is gradually chang-

ing and developing toward a diversity which ultimately will

include a number of different crops, with the chief emphasis

placed on those which under local climatic and economic

conditions prove to be most profitable. The rate and direc-

tion of this development vary, of course, on the different

projects. If account is taken of the 24 Government reclama-

tion projects now in op)eration, including at present about

19,000 farms with about 800,000 acres in production, the

areas devoted to the more important crops are approximately

as follows, in terms of the total irrigated acreage: Forage
(chiefly alfalfa), 50 per cent: cereals (chiefl}' wheat, oats,
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barley, and corn), 25 per cent; fruit crops, 7 per cent: pota-

toes, 3 per cent; seeds (chiefly clorer and alfalfa), sugar

beets, and cotton, each 2 per cent; and truck crops, 1 per cent,

PEOBLEMS OF CEOP DISPOSAL.

The problems encountered in the production of crops are

much less difficult than the pjroblems of profitable disposal

and utilization. The reclamation projects are all located in

the sparsely settled Western States, far removed from the

great consuming centers. Because of this fact the supply

of crop products in these areas exceeds the local demand,

and the problems of distant marketing must be vcorked out.

Transportation costs from the reclamation projects to the

great marketing centers are high. Furthermore, as the un-

derlying purpose of Government reclamation is to provide

homes for as many families as possible, the farm units on

the reclamation projects are small. This results in a rela-

tivel}^ small output per farm, and this in turn necessitates

cooperation in marketing and in some of the enterprises of

production. Groups of farmers must work together to at-

tain those objects which the individual farmer is powerless

to accomplish.

This does not mean that cooperation should be regarded as

a panacea, but rather that the solution of certain specific

problems of production and of marketing requires coopera-

tion. In view of the fact that our farmers are stiU rela-

tively inexperienced in matters of cooperation, there is need

for a clear understanding of the purposes to be accomplished

and for special attention to the methods of procedure.

To secure the necessary efficiency in meeting these prob-

lems of crop disposal requires that settlers on the reclama-

tion projects endeavor as early as possible to develop definite

agricultural industries for which the local conditions are

favorable. It is the purpose of this paper to discuss briefly

a number of the agricultural industries that have been or

may become important on reclamation projects. This discus-

sion may serve to show something of the present status of

agriculture on these projects and to indicate what now ap-

pears to be the direction of progress-
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THE SUGAR-BEET INDUSTRY.

The production of sugar beets has been one of the impor-

tant industries on these irrigated lands. Where the climatic

and soil conditions are favorable the crop has been fairly

profitable, and while the returns are seldom very large they

are reasonably certain. There is no serious marketing prob-

lem in this industry, because the beets are grown under con-

tract at a price stipulated in advance of planting. The seed,

and, if the farmer so desires, the necessary hand labor, are

provided by the manufacturing company which purchases

the beets. This compaii}' also provides field men to visit

the farmer from time to time and advise v/ith him as to the

best cultural methods to use in producing the crop. These

factors have been influential in maintaining and extending

the irrigated area devoted to beets, in spite of the fact that

the possible profit from beets appears to be less than from

many other crops.

There are some undesirable features in the sugar-beet in-

dustry. The production of the crop recjuires much hand
labor during two brief periods of the season—one in early

summer, when the beets must be thinned and weeded, and
one in the autumn, when the crop is harvested. In some
places where the population is dense this labor may be

locally available, but ordinarily it is necessary to import

labor, and the i)oople usually brought in and the circum-

stances under which they live are such that they constitute

an undesirable social element. There is also a tendency in

the sugar-beet industiy toward the rental of land for beet

production and toward continued cropping on the same
land without a suitable crop rotation. Such intensive spe-

cialization does not make for the best development of an

agricultural community. The production of sugar beets is

possible only wuthin reasonable distance of a sugar factory.

These factories are large and expensive, so that unless a

large acreage is available for beet production it is not feasi-

ble to construct a plant.

In respect to certain social and economic factors, the sugar-

beet industry illustrates the essential points which need to

be considered in the effective utilization of irrigated land.

It is first of all a continuing or permanent industry. It is
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reasonably certain to 5neld a fair return on the labor and

capital invested in production. The crop fits well into a

rotation with alfalfa and the other common field crops. The
advisory assistance of the field men employed by the sugar

company is helpful, particularly to the inexperienced

farmer. With an assured market for the crop, the farmer

has every incentive to devote his bests efforts to increasing

the efSciency of production, and the profits increase rapidly

as the yields exceed the minimum which covers the cost of

production.

In some of the points already enumerated the sugar-beet

industry is essentially different from any other industry

followed on irrigated land. While some of these practices

are possible only with beet growing, others might be adapted,

at least in part, to other industries with resulting advantage.

While none of the sugar factories in this country is coopera-

tive in the ordinary sense of that term, yet in another sense

the cooperation between the manufacturer and the producer

is very close and helpful. The widely prevalent custom of

paying for the beets on a definitely adjusted scale of prices,

so that the beets which are richer in sugar bring higher

prices, is a stimulus to good farming, and the certainty of

market and price, by eliminating one element of risk, alsoen-

'

courages the farmer to put forth his best efforts to secure

high production.

POTATO PEODUCTION.

On several of the reclamation projects the soil and cli-

matic conditions are favorable for the production of large

crops of potatoes. A rotation in which this crop follows

alfalfa not only makes for large yields of potatoes, but also

leaves the land in good tilth for other crops. Yet potato

production as an industry has not been important on many
of the newer irrigated projects. This is due chiefly to the

uncertainty of marketing. Were it possible to have for

potatoes a market that is as definite and secure as that for

sugar beets, the extent of the industry might now be much
larger, even though the prices were to range below what is

often received or ordinarily expected.

Where potato production is not well organized it has been

the common experience that in only one year in three, or at
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best one year in two, is the price such as to return a profit

to the grower. Sometimes there is no market or the prices

offered are so low that the crop is used for feed or allowed tc

rot on the farm.

There are several obvious possibilities in the direction of

improving the marketing situation, particularly on the

northern projects. These possibilities may be achieved more
easily through community cooperation than by individual

action. There are two important demands for potatoes.

The larger, of course, is for food, but there is also an ex-

tensive market for seed for planting. In order to reach

either of these markets effectively it is of first importance
that a community go into the industry seriously, with the

purpose of continuing in it through years of poor prices as

well as through years of good prices. When a certain region

becomes known to the trade as a reliable source for potatoes
it soon comes to enjoy an advantage that is a great asset.

Buyers become accustomed to handling the crop and will

take it all up before going into newer regions to supply their

needs. The importance of community action in establishing

the potato industry can not be too' strongly emphasizede
Without it the individual fai*mer on a reclamation project
can scarcely hope to find a profitable market.

The first step to be taken by a community is to limit the
number of varieties of potatoes that are to be grown and to

continue the production of the same varieties 'from year tC'

year. It is better to have only one variety, or at most two
varieties, in a community, because it is then possible to de-
velop a discriminatory market, to establish a reputation,
and to ship in large lots of uniform character. Community
action in potato production also affords an opportunity for
the farmers to protect themselves against the introduction
of certain dangerous diseases that are carried with the seedo

It also makes possible the development of a system of cer-

tification of the product as being true to variety and free

from disease and thereby secures important market advan-
tages.

SEED PRODUCTIOISr.

The production of seed, particularly of forage cropsj
has been developed on several reclamation projects and may
come to have a place among the important industries on
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these projects. As the present time alfalfa seed is prob-

ably the most important of these crops. This country has

not in recent years produced all the alfalfa seed needed, and

large importations have been necessary. Speaking generally,

tlie im23orted seed is less satisfactory than domestic seed, and

since the outbreak of the European war these importations

have been seriously interrupted. Notwithstanding these

facts, which contribute to the ruling high prices of alfalfa

seed, and the relative stability of the market for that com-

modity, serious difficulties are likely to be encountered in

selling the crop. Similar difficulties are encountered in mar-

keting the seeds of other plants. Seed crops are more sus-

ceptible to environmental conditions than most other crops.

As a result, there are large variations from year to year in

the available sux3plies and, consecjuently, in market prices.

While these seeds are not so quickly perishable as are pota-

toes, the market demand and the prices fluctuate as widely.

In view of these conditions the production of forage-crop

seed should not be undertaken in a haphazard manner. A
satisfactory industry can be developed only by intelligent

and x>ersistent attention to the business.

IWiile communitj' action may not be quite as essential in

the seed iiidustiy as in potato x>roduction, it is, nevertheless,

highly advantageous. By such action it is easier to develop re-

liable outlets for the seed and to establish a reputation which

soon becomes an asset of ‘material value. Seed-producing

associations of farmers are useful not only as effective

selling agencies, but they may provide for field inspection

so as to insure the purity of the variety, and they may in-

spect, class, and certify the quality of the seed. These func-

tions are of the utmost imj)ortance in meeting trade require-

ments and result in larger profits to the grower than can be

expected where individuals act separately.

Because of the periodical fluctuation of yield and of

market prices, the seed industry is uncertain and likely to be

disappointing unless it is firmly established and continued

from year to year. For the same reason it is inadvisable to

devote a large proportion of the farm to the production of

seed crops. The methods of production are often compli-

cated and can be mastered only by constant attention to the

business. The farmer who can irrigate his crops has a
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marked advantage in seed production over the farmer vrho

can not, because of the critical water requirements of the

seed crop. This feature, together with the relatively favor-

able climatic conditions that obtain in irrigated districts,

gives advantages wdiich should be made use of by irrigation

farmers; but, on the other hand, these advantages do not

justify exclusive specialization in the seed industry.

COTTON PRODUCTION.

The production of cotton is possible on only a few of the

southwestern reclamation projects, and on these it has be-

come important only recently. Interest in the ]3ossibility of

utilizing these irrigated lands for cotton production has

been stimulated by the decreased production in parts of the

cotton belt, following the invasion of the boll w^eevil.

While much of the cotton so far produced on the irrigated

lands has been of the ordinary short-staple varieties, it has

become increasingly apparent that these must in time give

place to varieties that yield the more valuable long staple,

either of the American Upland or of the Egyptian type. It

is economically unsound to devote high-priced irrigated

land, having a long growing season, to the production of

the cheaper types of cotton instead of the high-]Driced long-

staple types, which have been found to yield equally Avell

and for which there is a strong demand.

The production of cotton by irrigation enjoys certain im-

portant advantages which should be understood clearly and
utilized more fully. Irrigation projects on -which cotton

production is possible are nearly all isolated from other

cotton-producing regions. This isolation affords an oppor-

tunity to prevent the encroachment or invasion of certain

insect pests, such as the boll weevil, and also, because of the

definite limits of the community, it is easier to establish and

maintain an industry based iq3on a single variety or type of

cotton. The advantage to a community of isolation as an

aid in preventing the invasion of noxious insects or plant

diseases is so obvious as not to require discussion
;
but it may

not be so generally appreciated that such isolation also

favors the restriction of cotton production in a community
to a single variety, or at least to a single type, and that such

restriction is greatly to be desired.
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Fig. I.—Irrigating Sugar Beets.

Beet production is one of the most dependable industries for irrigated lands and is unique
in that it has no marketing problems. (Photograph from the United States Keclama-
tion Serrice.)

Fig. 2.“~An Example of Intensive Specialization in Fruit Farming
Under Irrigation.

A greater diversification of industries would be safer, though perhaps less spectacular.

(Photograph from the United States Beclamation Service.)
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Fig. 1.— In the First Years of Irrigation Farming an Excess of
Alfalfa Hay IS Often Produced.

Tliis crop may be made more profitable if fed to live stock than if sold o£c tlie farm.

Fig. 2.—a Small Flock of Sheep can be Kept Cheaply and be
Extremely Useful on an Irrigated Farm.

The sheep can utilize the aftermath on grain and hay fields and keep down the weeds
alon§ fence rows and ditch banks. (Photograph from the United States Keclamation
Service.)

Fig. 3.—The Feeding of Steers from the Surrounding Ranges is One
OF THE Ways of Utilizing the Alfalfa Crop to Advantage.

The West must continue to produce increased quantities of meat, and irrigation farming
should stimulate rather than hinder progress in tliis direction. (Photograph from the
United States Keclamation Service.)
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Where only one kind of cotton is grown in a community
it becomes possible to achieve results in production and in

marketing that are quite out of the question where several

different varieties or types are gimwn. This is more par-

ticularly true with long-staxDle cotton, where full market

values can be secured only by maintaining the uniformity of

the x)roduct from year to year. In order to maintain the

uniformity of the product, it is necessary to make provision

for a continuing sux)ply of seed for planting which will re-

produce the desired type of fiber and be free from the con-

tamination which results from the accidental mixture of

seed at the gin or cross-pollination between adjacent fields.

Wliere several different kinds of cotton are grown in a com-

munity such contamination is very difficult to avoid. Fur-

thermore, the conditions of cotton marketing are such that

buyers and manufacturers are influenced in favor of localities

from which they have learned to expect certain kinds of

cotton to be produced regularly. On the other hand, they

are likely to be apprehensive if they are offered several

different kinds of cotton from the same region, for experience

has shown that under such conditions intermixture and de-

terioration of the better sorts are inevitable, and that, too,

without any compensatory improvement in the quality or

uniformity of the poorer sorts.

In view of these facts it should be the aim of isolated

cotton-growing communities to adopt some one variety of

cotton to the exclusion of all others and then to take such

steps as may be necessary to maintain the purity of all the

seed used for planting. With a constant supply of pure

planting seed it becomes a very simple matter to establish

mai^ket grades or types of cotton that can be reproduced

from year to year and find prompt sale at a premium over

the mixed lots of the bulk of the cotton crop.

The cotton crop is one that responds to favorable condi-

tions of growth with increased production, and it is possible

on rich irrigated lands to produce cro|)s large enough and

valuable enough to find a place with other industries. Fur-

thermore, cotton fits in well with a number of other irrigated

crops. Cotton, following alfalfa, responds to the stimulus

afforded by the preceding crop, and the early iiitertillage

followed by the shading of the mature growth aids in the
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eradication of weeds. The soil is thus left clean and in good

condition for other crops. The cotton seed is also a com-

modity of value and the by-products of its manufacture are

important as a feed for live stock.

FRUIT PRODUCTION.

The production of orchard fruits has been one of the most

conspicuous features of irrigation farming in this country.

Some of the oldest and many of the best known irrigated

sections owe their fame and prosperity to one or another of

the fruit industries. In many of these sections the natural

conditions are so favorable to the growth of the fruit that

these industries may be expected to continue and even to be

materially extended.

But not all of the irrigated lands of the West are suited to

fruit production, and there have been serious disappoint-

ments in some new regions which have been exploited on the

basis of orchard fruits. The causes for these disappoint-

ments have been too many and too complicated to be dis-

cussed here in detail. In general, they have been the high

capitalization of the land and the difficulties of marketing.

There have also been some production problems, but these

have been less important. All these difficulties, combined
with the widespread tendency of the farmers to rely on fruit

production exclusively, have caused serious economic depres-

sions in several of the more important fruit-growing sections.

Almost from the first the problems of fruit transportation

and marketing have been acute. These problems have been

dealt with largely through cooperation on the part of the

growers, and sometimes with marked efficiency. Some of

the most conspicuous instances of agricultural cooperation

are to be found in this field. In fact, it is possible that much
of the spirit of cooperation among irrigation farmers is

due to the example of success in this direction achieved by

fruit growers. This cooperation has brought into use high

standards of fruit packing and has stimulated improved
methods of production.

There is to be observed at present on irrigated lands a

reaction from fruit production toward other industries.

This readjustment is probably to be regarded merely as a

phase of normal development. It is to be expected that fruit
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production will continue to be one of the important features

of irrigation farming, though in many sections it will proba-

bly remain subsidiary to other industries.

PORK PRODUCTION.

One of the first crops of which there is a local oversupply

on the reclamacion projects is alfalfa. The acreage devoted

to this crop, particularly during the early stages of the de-

velopment of a project, is frequently greater than that

devoted to all other crops combined and the yield is abun-

dant. The cereal crops are also very important in the first

years of irrigation farming. Under ordinary conditions

neither alfalfa hay nor grain will bear the cost of transporta-

tion to the market centers. It therefore becomes necessary

to convert these crops into some form of live-stock products

which because of relatively high value per unit of weight

will stand the transportation charges from the projects to

places of manufacture or consumption.

The hog is one of the most efficient of farm animals in

converting alfalfa and grain into a readily marketable prod-

uct. The returns secured by pasturing hogs on irrigated

alfalfa, supplemented with a light ration of grain, are fre-

quentlj^ three to five times as great as could be obtained by

selling the alfalfa as hay. If efficiently managed, hogs can

be made to pay from 25 to 50 per cent more for grain than

can be secured by the direct marketing of that crop. Fur-

thermore, the amount of capital required to make a start in

the swine industry is relatively small and the returns corns

quickly. The swine population of an irrigated farm can be

made to increase from 500 to 1,000 per cent a year, and the

animals are marketable before they are a year old. For these

reasons the production of pork is one of the most promising

industries for an irrigated farm. Much of the best progress

miade on several of the Government projects in recent years

is directly attributable to the development of swine produc-

tion. The abundance of cheap feeds, the favorable climatic

conditions, and the advantages of isolationfin the prevention

and control of diseases all tend to reduce the cost of pro-

ducing pork on these projects.

The successful establishment of the swine industry in-

volves a number of factors to which careful attention must
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be given. These include matters of production and of

marketing, and some of them are inseparably connected.

Efficient production requires breeding for both quality and

quantity, an intelligent understanding of the best methods

of feeding, adequate housing facilities, and the control of

diseases and pests affecting swine. Profitable marketing

requires high quality, uniformity, an understanding of

market requirements as to size and finish of the animals

and as to time of delivery, and adequate arrangements for

shipping and selling. In securing the necessary efficiency in

these matters the individual farmer working alone is all but

helpless. Some form of community action is imperative.

There is a great advantage in having only one breed in a

community, as this facilitates improvements in breeding and

marketing. Through an association the swine growers can

be mutually helpful in working out problems of feeding

and housing, as the interchange of ideas and experiences

tends to eliminate mistakes and to popularize the best

methods. Much can be done through community arrange-

ments with respect to the utilization of the grain which is

now shipped out in the fall by the farmers on or near the

projects, while in the following spring the same kind of

grain is shipped in, to be bought by swine growers at liigher

prices- This practice is obviously wasteful, and its elimina-

tion could be effected easily by concerted action.

The control of contagious diseases, particularly hog
cholera, is impossible without community action. This fact

is perhaps more conspicuous on the irrigated lands than

elsewhere, because the germs of the disease may be carried

in irrigation water and thus spread throughout the entire

community; but, on the other hand, the isolation of the

coimnunities makes it comparatively easy to enforce the

quarantine and sanitary regulations necessary to prevent

or control the disease. In other words, the conditions on

the projects, while especially requiring community action,

also promote its effectiveness. The experience of the past

two years in the control of hog cholera on certain of the

reclamation projects has demonstrated fully that through

community cooperation disease control is a purchasable

service.

The size requirements of the swine industry on these proj-

ects should be understood clearly. Difficulty is commonly
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encountered in the early stages of the industry's development
in making satisfactory shipping arrangements. '\^hien the

total output of hogs is small, the railroads are unable to

give as good service as when the output becomes sufficient to

justify regular shipping schedules, live-stock trains, and
other conveniences. Here, again, the importance of com-

munity action is obvious. If the communit}' as a whole is

actively interested in the establishment of the swine indus-

try, satisfactory shipping arrangements can be made much
more cjuickly than if the industry is forced to struggle along

on a purely individual basis.

On the reclamation projects, where the farm unit is small,

few farmers produce hogs in carload lots. Hence, tlie pro-

ducer in marketing his output must sell to a local buyer or

cooperate with his neighbors in shipping to market. Of the

two, the latter is decidedly preferable and is properly a

function of an association. Cooperative marketing already

is being done with gratifying results on some of the projects.

But the factors of successful cooperative marketing extend

farther back than the mere act of collective shipping. The
breeding and feeding practices need to be adjusted to the

requirements of efficient marketing, so that animals of the

desired size, finish, and number may be ready at the proper

time. This, again, requires concerted action and community

interest.

In the absence of real efficiency the swine grovcers are cer-

tain to suffer discouraging financial losses in periods of low

prices for pork. Farmers should remember that productive

efficiency, that is. low cost of production, is as much to be

desired as high prices for the finished product. Fair prices,

large consumption, and high efficiency are the things which

promote the best develoi^ment. With the proper considera-

tion of these facts and with special attention to the com-

munity phases of pork production the farmers on the recla-

mation projects should be able to make swine production one

of their most profitable industries.

DAIRYING.

It is not improbable that dairying has done more than

any other live-stock industry to support irrigation agricul-

ture in this country. This has been true not because the



190 Tearhook of the Department of Agriculture,

profits of dairy farming have been lai:ge, but rather because

they have been comparatively certain. The dairy industry

has saved the situation for hundreds of settlers when the

expected returns from more spectacular industries have

failed to materialize. The possibilities of dairying have not

]:>egun to be realized or even appreciated by the majority of

irrigation farmers.

One of the chief favorable features of dairying is its con-

tinuity. It employs labor throughout the year and furnishes

a steady cash income. The natural conditions on the recla-

mation projects are favorable to high production in dairying.

All the necessary feeds can be grown cheaply and abun-

dantly. This applies particularly to alfalfa hay, corn silage,

and irrigated pastures. These, when properly combined,

furnish practically ail the feed required by dairy cows
;
and

where concentrated feeds are abundant and cheap they, too,

may be utilized profitably. A further advantage is the mild

climate of most of the projects, which makes it unnecessary

to provide expensive buildings.

The dairy industry combines well with pork production,

the by-products of the daily furnishing excellent feed for

pigs. Sugar-beet production also fits in admirably with

dairying, both in the employment of labor and in the utili-

zation of manure. Perhaps no irrigated crop responds more
markedly than sugar beets to the application of manure.

As the volume of the dairy products of the country in-

creases and competition becomes more keen, there will be

need for much higher dairy efficiency on the reclamation

projects. While these areas have many natural advantages

over the highly developed dairy districts in the Eastern and

Central States, they are at some disadvantage in marketing

and, at present, in the quality of dairy stock. Perhaps the

greatest need of the dairy farmers on these projects is better

cows. IWiile the prices of dairy products remain fairly

high, the availability of cheap feeds makes it possible for

the settlers to make some profit from low-producing cows;

but as production in the irrigated districts increases it will

be necessary to cull out the less profitable individuals. As
the local production expands, outside markets will have to

be sought, and this will bring the irrigation farmers in
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direct coinpetitioii with the more efScient dairymen of the

older dairy regions. It is essential that the farmers on the

reclamation projects foresee this development ond prepare

themselves for its requirements.

It is probable that the variations in individual efficiency

are more marked in dairy cows than in any other domestic

animals. These great variations are among the most con-

spicuous features of the dairy industry on the reclamation

projects. Furthermore, the general level of productive effi-

ciency is low. The average production per cow on these new
irrigated lands could probabl}'' be increased 50 to 75 per

cent through the introduction of better stock and the im-

provement of present herds through the use of good bulls

and the general elimination of inferior cows. There is

need also for improvement in methods of management.

Several of the reclamation projects, particularly those in

the Northwest, are well situated for the production of

cheese. The abundance of cold water, the cool summer
climate, and the thickly settled neighborhoods are conditions

which favor cheese making. The cheese industry within the

past two years has experienced marked development on

se\'eral of the northern projects, and there are indications

of still further expansion.

The need for community action is perhaps even greater in

the development of dairying than it is in pork production

on these projects. Cooperation is needed in securing im-

proved stock, in the local transportation of milk and cream,

and often in manufacturing as well as in marketing; in

fact, these functions can not be wmrked out satisfactorily

without cooperation. The small farms, the newness of con-

ditions, and the distances to market all result in a need for

community interest. Necessity is developing a strong appre-

ciation of these facts and the cooperative spirit on the re-

clamation projects is growing rapidly, among dair^^ farmers

particularly.

THE SHEEP INDUSTRY.

The production of sheep has not been an important feature

of irrigation farming. Feed crops grown on irrigated lands

have been used extensively in finishing stock produced on
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•the range and in wintering range ewes, but the breeding of

sheep and year-long feeding on irrigated lands has not been

extensive.

It is to be expected that finishing range sheep and winter-

ing ewes will continue to be important on these lands, but

the practice is not without its disadvantages. One draw-

liack is the uncertainty of the market for the finished prod-

uct. This, together with the high prices usually demanded
for the feeder stock, makes winter feeding rather hazardous.

Under favorable conditions, however, the farmer who feeds

range sheep secures not only a direct profit from his feeding

operations, but also a large quantity of manure, through the

use of which his crop yields may be markedly increased.

The conditions on several of the reclamation projects are

specially favorable for the production of sheep on the farms.

Sheep not only furnish a profitable method of disposing of

some of the leading crop products, but they are particularly

useful in utilizing certain crop by-products and in eradi-

cating weeds. The material left in the grain fields, beet tops,

the aftermath in hay fields, and the plant growth in fence

rows and on ditch banks can be utilized profitably by sheep.

promising practice for many of the irrigated farms is to

graze sheep on irrigated pastures. A pasture which will

carry 2 cows to the acre will support 6 to 10 ewes and their

lambs until the Iambs are ready for market and still produce

sufficient feed to carry the ewes through the season. By these

means the irrigation farmer on many of the projects can

keep from 20 to 100 breeding ewes with profit, the number

depending on the size of his land holdings and the grouping

of industries on his farm. Ordinarily there is much to be

gained b}^ developing pure-bred flocks as soon as practicable.

On certain of the projects which are adjacent to satisfac-

tory grazing lands on the open range or in the National

Forests a limited number of irrigation farmers can engage

in sheep production on a larger scale. Small groups of

farmers, each owning a few hundred sheep, can sometimes

arrange to use the range cooperatively and to winter their

flocks on individual farms. In this way the flocks may be

carried through the summer at relatively low cost and be

used profitably in the autumn and winter to consume forage

and grain crops and by-products on the farm.
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The problems of marketing the wool and mutton pro-

duced by the flocks, particularly the small ones, can be

solved best b}^ cooperation among the farmers. The same is

true of many of the problems of efficient management.

Such things as breeding, shearing, and dipping offer many
opportunities for advantageous cooperation. Frequently

much can be gained by cooperation between the small sheep

growers and the large range sheep producers. The latter

sometimes will contract for years in advance to purchase

from the former all the pure-bred ram lambs produced on

the small farms. Thus, a profitable market for half the off-

spring of the small flocks ma}^ be assured in advance, to the

benefit of everybody concerned.

If good use is made of the opportunities for cooperation,

both among the small farmers and between them and the

extensive range sheepmen, there are but few projects where

sheep production can not be made a lucrative part of the

activities of the irrigated farm. Already there are some suc-

cessful sheep-growing enterprises on the projects, but the

full possibilities can not be realized until community atten-

tion is focused upon the industry.

BEEF PRODUCTION.

Like the sheep industry, beef production on the irrigated

lands has been confined to the winter feeding and finishing

of range stock. Aside from this, the development of an

extensive beef-cattle industry on the reclamation projects

depends primarily on the availability of cheap summer
range. Doubtless there will be some instances of specialized

beef 2̂ roduction, based largely on the breeding of high-class

pure-bred stock, in which the animals will be kep^t on the

farms throughout the year. Except in such instances it is

unlikely that the year-long feeding of beef cattle on these

small farms will be found as p)rofitable as the feeding of

dairy cattle, hogs, and sheep.

Some of the projects are located near grazing areas which

are not fully stocked or on which readjustments can be made
which will provide range for stock owned by irrigation

farmers. '\'^iere the grazing of these areas is properly

54159°—YBK 1916 13
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controlled and efficiently managed, as in tlie National Forests^

or where arrangements can be made to assure undisturbed

occupation and use, there are opportunities for beef pro-

duction. The proper utilization of such grazing areas would

add material^ to the crop-disposal possibilities of the adja-

cent irrigated lands.

Because of the small size of the beef herds which can be

fed on these farms, successful summer grazing on the ad-

jacent range lands requires some kind of cooperation. This

may consist simply of hiring a herder who, for a fixed charge

per head, will handle the stock during the grazing season
;
or

more formal grazing associations may be organized. These

associations are growing in number and efficiency on several

of the projects and it seems likeh^ that they will continue to

increase. The activities of the grazing associations may in-

clude the hiring of a salaried herder
;
the furnishing of salt

;

systematic efforts to prevent the loss of stock from diseases,

poisonous plants, and predatory animals; the furnishing of

well-bred bulls; negotiations with the Forest Service and
other agencies regarding the allotment and management of

grazing areas; and provision for live-stock insurance. It is

through increased cooperation, particularly in range utiliza-

tion, that the beef industry on these projects is likely to

reach its best development.

THE GROUPING OP INDUSTRIES.

In the preceding discussion of the different agricultural

industries which rank as important on reclamation projects,

only incidental reference has been made to their relations

to each other either on the individual farm or in the com-

munity. These relations are matters of the greatest impor-

tance. There are very few situations where a farm or a

community survives, still less achieves success and pros-

perity, through the exclusive development of a single in-

dustry. The requirements of crop rotation, the efficient use

of labor, and the insurance of some source of income are

the potent factors that make a diversification of industries

imperative.

The number of industries which it is possible to carry on
in any irrigated region is much larger than the number it is
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usually desirable to have. This enables the farmer to select

from among the available industries a few which suit his

fancy and appeal to his judgment.

Much of the possibility of success in farming depends

upon the proper selection and grouping of major industries.

This is a problem that usually can not be settled in ad\'ance

of practical experience. It is not enough to decide merely to

have a diversity of industries. Each should be considered

not only as to its own possibilities under the natural con-

ditions, but also in relation to the others with which it is to

be associated. If possible^ the selection should be such that

each will be profitable in itself, but it is sometimes worth

while to carry on one industry which yields little or no direct

profit because of its indirect benefit to others in the group.

In new regions far from market the farmer should also be

influenced in his selection of industries b}^ the opinions or

desires of his neighbors. It has been repeatedly pointed out

that community cooperation is often essential to success in

these irrigated districts, and such coo2:)eration often may be

extended to the selection of the binds of crops or the kinds of

live stock that ought to be used.

The important point that needs to be kept in mind is that

the problem of the proper selection of industries merits

serious consideration. A farmer should not embark upon an

industry merely because it is momentarily attractive or be-

cause someone else has succeeded with it. He should canvass

the whole situation thoroughly and test each industry from

the following points of view

:

(1) Is it adapted to local conditions of climate and soil

and to the location of the project with respect to transporta-

tion and marketing?

(2) Can it be fitted in with the ethers that are being con-

sidered, so as to j)ormit the effective distribution of labor

throughout the year?

(3) Does it fit in with the others to occupy the available

land and either benefit them or utilize to advantage their

effects ?

(4) Is it one that may be accepted generally in the com-

munity and thus permit such cooperation as is needful for

success ?
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(5) Are the products subject to violent market fluctuations

resulting from sudden scarcity or oversupply, so that special

persistence is necessarj’- to secure stabilization?

A careful consideration of these questions may determine

the measure of success vdiich will follow the farmer's selec-

tion of industries.

IMPORTANCE OF STABILIZING INDUSTRIES.

The proper establishment of any of these agricultural in-

dustries under the multiplicity of new and strange condi-

tions may require years of time. ‘The new settlers can not

reasonably expect to develop in one or two years an efficiency

or a reputation which will enable them to compete success-

fully with older communities. A period of pioneering is

inevitable and readjustments are to be expected; but such

readjustments should come about gradually and should be

in the direction of constructive development.

Substantial prosperity recpires that some of the industries

in vdiich the settlers engage be stabilized
;
that plans for their

establishment be projected years in advance, just as the bona
fide settler projects the plans for the establishment of his

home. Periods of depression or adversity must be endured,

and ideals of efficiency must be pursued constantly. Fre-

quent and radical changes from one industry to another,

stimulated among speculative settlers by market fluctuations,

lead to inefficiency and failure. On the other hand, intelli-

gent conservative practices, vigorously and constantly prose-

cuted, develop high industrial efficiency and thus promote
general prosperity in these communities.

The agricultural commodities produced on reclamation

projects must be shipped to distant markets. In order to

sell to best advantage, these products must be well known in

the market and come to be depended upon by the consuming
public or the manufacturer. Much of the efficiency of mar-
keting depends upon the establishment and maintenance of

recognized grades or standards of the product. Such stand-

ards can be established and their recognition secured only

by continued effort. These facts have an important bearing
and should be considered seriously in connection with any
proposal to establish a new industry on a reclamation project.



AgTiGiilture on Gocevnvient Reclamation Projects. 197

THE PLACE OF IRPJGATION FARMING IN WESTERN
AGRICULTURE.

An unfortunate tendency that has been noticeable in

the development of irrigation farming in the West has

been to disregard its ecoucniic relation to the other agri-

cultural enterprises of that region. The vast areas of laud

vdiich surround the irrigated sections have long been im-

portant to the countiy as a Avhole because of their production

Df breadstuffs and meat. Adiile the areas available for the

production of wheat by dry farming and the range lands

used for the support of live stock have been almost com-

pletely occupied by these industries, greatly increased i:>ro-

duction in both lines is still possible. These arid lands are

certain to become increasingly important in meeting the re-

quirements of the national food suppl}^ Their possibilities

have been by no means realized.

Grain production by dry farming and live-stock produc-

tion on the ranges are subject to severe vicissitudes because

of the periodical fluctuations in climatic conditions. The

setbacks residting from adverse seasons often cripple the

farmers and stockmen to such an extent that they can not

take advantage of the more favorable seasons that follow.

The proper development of irrigation farming may be ex-

pected to aid in surmounting such difficulties, to the benefit

of all concerned.

The irrigated lands that enjoy conditions favoring the

high production of forage crops may properly become im-

portant as centers of stock feeding, not only in finishing

stock but in wintering range stock and in carrying the ani-

mals through protracted periods of drought. Such enter-

prises not only furnish an econcmical means of utilizing the

crops of the irrigated land, but also provide an outlet for

some of the grain from adjacent dry farms.

The irrigation farmer wdio is confronted with the imoblem

of marketing his crop products would do well to consider the

possibilities that lie at hand in the way of cooperating with

his neighbors on the dry farms and on the ranges. They,

like himself, are subject to serious economic stresses. Some
of these may be relieved through a better understanding of

the situation and by making gradually such readjustments

as are possible.
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Irrigation farming has been the subject of extravagant

exploitation, as well as the cause of severe disappointments.

As a matter of fact, it ought to be regarded merely as one of

the ways of making a home and a living and not primarily

as a means of making money. Irrigated lands may be

expected to support prosperous communities wherever in-

dustry and intelligence are devoted to the work. In some

respects irrigation farming is probably less hazardous than

some other agricultural enterprises, but success can be as-

sured only by diligent and persistent endeavor.



THE DASHEEN; ITS USES AND CULTURE.

By Robert A. Young.

Botanical Assistant, Office of Foreiim Seed and Plant Introduction,

Bureau of Plant Industrij,-

INTRODUCTION.

anyone wlio has traA’eled much in the Tropics or the

ITSl. Orient, and especial!}" one who lias A"isited the Ha-
AYaiian Islands, can hardly have failed to make the acquaint-

ance of the taro. EA'en those Avho have become Avell

acquainted Avith it and learned really to like it, hoAA'eA"er,

probably have not thought of the possibility of its successful

introduction as a food crop into the United States. But
such a thing has already come to ]3ass, and a A-ariety of the

taro ImoAvn as the Txunidad dasheen, from the island of

Trinidad, West Indies, is noAv becoming established as a

factor in the agriculture of the South.

There has been a growing need in the Southern States for

more crops similar in character to the potato, to sup2clement

the supply of that great staple food plant. The dasheen

seems largely to meet this need. The comparative difficulty

of groAving more than one good crop of potatoes a year, the

further difficulty of successful storage by small groAvers or

dealers, and the fact that northern markets consume a large

portion of the crop at good prices make the price of potatoes

ahvays high except in cities that are reached by Avater from
the North Avhen the supply is abundant there.

Dasheens for home use can be grown at small expense by
most farmers in the South, and by many can be grown for

local markets at prices no higher than for potatoes. Since

the Trinidad dasheen contains about 50 per cent more pro-

tein and 50 per cent more starch iind sugars than the potato,

dasheens at equal prices would really be a cheaper food.

This crop is adapted for cultivation in rich, moist, well-

drained soils and matures in October and November. It

requires at least seA"en months to reach full maturity.

Although the dasheen was introduced into the United

States from the West Indies, it is belicA^ed to haA-e come

originally from China. This belief obtains partly because

199
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the name daslieen appears to be a corruption of the French

phrase de la Chine,” meaning from China,” and partly

because other varieties, very closety allied to it, have been

found in southern China.

DESCRIPTION OF THE DASHEEN.

The Trinidad dasheen^ is an especially fine variety of a

particular brpe of the taro. As wjll be seen from the leaves,

it bears a strong resemblance to the ordinary elephant-ear

plant. The t^vo are closely related, though the elephant-

ear " tuber ” makes very poor eating in comparison with

the dasheen.

Each hill of daslieens usually contains one or two large,

central corms, besides a considerable number of lateral

corinels, commonly called tubers. In rare cases there may
be as many as three to five of the large corms in one hill.

The corms of the Trinidad variety when grown in the right

Idnd of soil are of at least as good quality as the tubers, and

sometimes Ijetter. In texture and flavor the dasheen may be

described as being between the chestnut and the potato.

ECONOMIC IMPORTANCE OP THE DASHEEN AND OTHER
TAROS.

The taro, including the type recognized here as the

dasheen, is one of the important food plants in most of the

warm regions of the world. The culture of the crop is prob-

ably developed to a higher degree in the Hawaiian Islands

than elsewhere. It is grown as an upland crop in certain

parts of the islands, but much more extensively under irriga-

tion. As an irrigated crop it is usually grown in patches

from one-eighth to one-fourth acre in size, each plat being

inclosed with dikes and being at a different level, so that the

water runs from one to the other. The movement of the

water is slow but continuous. The plants do not grov; so

tall as when grovrn in rich soil that is only moist. The
season required for maturing a crop varies from 8 to 15

months, depending on the variety.

5 Certain varieties of taros resemble the Trinidad dasbeen, especially in tbe
character of the tuberous part of the plant. These varieties constitute a dis-

tinct type of taro and are referred to here as dasheens. Where the dasheen
is mentioned in this article the Trinidad variety is always to be understood.
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PUa20FS

Fig. I.—Taro Fields near Honolulu, with Diamond Head Crater
IN THE Background.

The dasheen is a fine-flavored variety of the taro, a root vegetable grown extensively in
Hawaii and widely in other warm re.gions of the world. Taro fields are flooded, while
the dasheen grows without irrigation in the Southern States.

PIS8KFS

Fig. 2.—Dasheen Plants at Brooksville, Fla.

Hills as they appear at the time of harvest, early in November, 7h months after planting.

One of these mils produced 26 pounds of corms and tubers. A good average yield,

however, in rich soil is from 6 to 8 pounds per hill, or 360 to 475 bushels per acre.

^ PII8I6FS

Fig. 3.—a 4-Acre Field of the Trinidad Dasheen.
Plants as they appeared early in October at the United States Plant Introduction Field

Station, Brooksville, Fla. This field of dasheens is a little more than 6 months old.

The dasheen was first introduced into this country from the island of Trinidad, West
Indies, in 1905.
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Fig. 2 -Twenty-Three Pounds of Dasheens, the Product of a
Single Hill.

In the center are five marketahle corms, having a total weight of Ilf pounds. Most hills,

however, produce only one or two large corms each. At the left are eight first-grade
tubers, which weighed 2h pounds, makmg a total of 14 1 pounds of first-grade marketable
dasheens. In the pile of tubers on the right some are of size and shape good enough to
he classed as second-grade for market. The remainder are suitable for home table use,
for seed, or for stock feed.

Yearbook U. S. Dept, of Agriculture, 1916. Plate XXXIX.

PI9477FS

Fig. 1 a Typical Corm of the Trinidad Dasheen.
The cooked dasheen, in texture and flavor, is between the chestnut and the potato. The
dasheen contains about half again as much protein and half again as much starch as the
potato, and is consequently much drier. The corm here showm weighed 2h pounds.
The rings around the corm are the leaf scars, and the large light spots on the lower half

are the scars formed by breaking off the side tubers. Some corms are more nearly
sphericaland others are more elongate, depending upon the soil and weather conditions

and the length of the season.
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Fig. 2 —a Bed of Forced and Blanched Dasheen Shoots, from
Which the Covering Has Just Been Removed.

In forcing and 'blaiicMng dasheen shoots in the North, corms weighing 2 to 4 pounds are

planted in a bed of moist, very sandy soil, with bottom heat, and the bed ti^htly inclosed
above with boards or other material, to exclude light. The shoots ai'e deUcate in flavor

and texture, the flavor suggesting that of mushrooms.
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Fig. 1—a Casserole of Sliced Dasheen, Buttered, Which Will
BE Ready for Scalloping after the Addition of Milk.

Dasheen corms or tubers are pared raw and sliced with a fluted vegetable slicer. The
cooking of this dish requires only a little more than half as long as scalloped potatoes.
When well prepared it is one of the most satisfactory dishes made from the dasheen.
Plain slices instead of latticework may be used.

Fig. 2.-STUFFED Dasheen in the “Half Shell,’* for Individual
Service.

In preparing stuffed dasheens, the conn is cut from top to base and baked; the contents
are then removed, seasoned, and returned to the half shells.
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Fig. Dasheen Crisps.

Raw dasheens are pared and sliced with a fluted sheer and fried slowly to a light brown in
deep fat. For certain purposes this is one of the very best ways in which the dasheen
can be prepared. They will often remain crisp for a week or more, if not exposed con-
tinuously to the air.

P15870FS

Fig. 2.-R0LLS Made from Wheat Flour in Combination with
Boiled Dasheen.

Bread made in this way is similar to that made with boiled potato in that it keeps moist
longer than when flour alone is used. The bread is sometimes a little darker because of

the dasheen, but the flavor is in no way impaired. One part of dasheen to two or three

parts of flour gives excellent results.
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^
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Fig. 1.—Dasheen Cormels or Tubers.
Tubers of the grade here sho-wn are referred to as first-grade tubers and are about two-
thirds natural size. With many of smaller size or irregular shape, they gi’ow clustered

aroimd one or more large corms. Under proper soil conditions they are of excellent

quality and command a much better price than the smaller and irregularly shaped ones.

PI5827FS

Fig. 2.—Two Barrels of Dasheens Ready for Covering and Shipping.

They are usually covered with burlap. The holes near the top and similar ones near the

bottom are for ventilation. The barrel at the right contains corms and that at the left

selected tubers. When dasheens are well grown there is usually little difference in

flavor and texture between the corms and tubers, though the corms are a little more
mealy and many persons prefer them. The raih’oads have placed the dasheen on the

same basis asthe potato infreight classification, which makes it possible to ship dasheens

in barrel lots to many northern points at a very moderate expense for transportation.

P8960FS

F!g.3.“-An I l-PouND Hill of Dasheen Corms and Tubers, with
Soil and Roots Removed, in Actual Position of Growth.
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The taro is eaten in Hawaii boiled or baked, like potatoes,

or in the form of poi. It is as poi that it is eaten most
largely. In making poi the taro is thoroughly cooked, by
steaming or boiling, and peeled. lYith the addition of a

little water it is then reduced, either by pounding with a

stone pestle or pounder, the old method, or by grinding with

a modern mill, to a sticky mass. The x^oimding process in-

cludes the wetting of the empty hand in a vessel of water,

kept at the side, at each fall of the pounder and moisiening

the lower surface of the i^estle as it is lifted for the next

stroke. Ydien the paste, or poi, has become perfectly smooth
trom the pounding, it is usually put into a covered receptacle

for a day or so, in order to ferment. Poi made i^y tlie

aiodern process is fermented in the same manner. The old

method is still in use to a limited extent.

The taro is credited, wherever grown, with being more

easily digested than most other starch foods, and poi is

held to be the most easily digested form in which it can be

prepared. Poi, however, is a dish that does not appeal

strongly to most persons unaccustomed to it, and its use

has not spread among other peoples. The expected increase

in the use of the dasheen, and perhaps other taros, will be as

a vegetable, or in the form of flour for use in combination

with wdieat or other flours in bilking.

In many countries Avhere the taro is cultivated, l^ecause of

the inferiority of the varieties grown and the poor methods of

cooking it, the vegetable is esteemed but little by Europeans

and Americans. In parts of China, according to Mr. Frank

Meyer, Agricultural Explorer for the Department of

Agriculture, the taro is in the class of luxuries, and the very

poor can rarety afford to eat it. In Japan, where it is classed

among the so-called imos, it is said to be used by ail classes

of people, often being cooked with fish.

The taros and the yautias (another group of edible

aroicls,’' as the plants of the arum family are called) are

growm wudeh' in tropical America and constitute a rather

jiiportant part of the food sup)ply of the native peoples.

Daslieens, under the name malanga,’’ are brought from

Cuba to Tampa, Fla., for the Latin-American people of that

city.
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For two centuries at least, from time to time, individuais

have brought into the Carolinas and grown there on a small

scale inferior varieties of the taro. Even now occasional

patches ox a rather strong flavored taro, known as the tanier,

or tanya, are met with in the South Atlantic States.

A very inferior kind of taro, somewhat similar to the

tanier just mentioned, is grown in the eastern Mediterranean

region, especially in Egypt, where it is called “ qolqas.” It

appears to be eaten only by the laboring classes. It has

been imported into the FMited States, apparent!}' for con-

sumption by the oriental population in some of our eastern

cities, but this market is now* supplied by dasheens from the

Southern States. Taros are also shipx^ed to America from

China and are sold in Chinese shops as China potatoes.”

INTRODUCTION OF THE DASHEEN.

Until the investigation of the aroid root crops was begun

by the Dex^artment of Agriculture a few years ago, it does

not appear that any serious attemxDts were ever made to

grow them outside of tropical or subtropical regions except

in Japan and China. As a preliminary part of this investiga-

tional work, there was assembled, first by Mr. O. W. Barrett,

at the Porto Eico Agricultural Experiment Station, and

later at Washington, D. C., the largest collection of varieties

of these x>hants ever brought together. They were collected

from every quarter of the globe where grown. From field

tests made of these varieties in South Carolina and Florida

it was found that the Trinidad dasheen, taking into account

its adax^tability to the climate and its food qualities, was

especially well suited for culture and use in this country.

The prox^agation and testing work with the dasheen since

1911 has been carried on by the dex:>artment principally at

its Plant Introduction Field Station at Brooksville, Fla. A
large number of people in the South, esx^ecially in the South-

east, are now growing the dasheen for home use, stock feed,

and market.
USES OF THE DASHEEN.

It is not intended that the dasheen shall displace either the

potato or the sw'eet potato in any market. A greater variety

of starchy vegetables is needed, however, and the dasheen

has been welcomed by many as an addition to the small list
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of those foods now in use in the United States. But for the

present, at least, outside of tlie regions where grown it is

not to be looked upon as a cheap food; the shipments are

not yet large enough to bring the prices to the level which
they may reach later. In the South, however, veliere the

dasheen is grown it is expected that it will eventually ccme
to be used extensively, partly as a matter of economy, and
especially during the long season when potatoes have to be

shipped from the North.

Most persons when eating the dasheen naturally think of

comparing it with the potato. Many say they like it belter;

others equally well; and some not so vrell. However indi-

vidual opinions may differ as to the relative merits of the

two vegetables, a sufficiently large number of persons vcIio

have tried the dasheen have been so favorably impressed
that there seems to be no question of its ultimate popularity

as a table vegetable.

Dasheens, as well as other taros, are reputed to be more
easily digested than many other starch foods. This ease

of digestion has not been scientifically demonstrated, so

far as is known, but the belief is current and doubtless has

some basis in fact. The extremely small size of the taro

starch grain, one of the smallest known in food plants,

possibly have some connection with its digestibility.

PREPARATION FOR THE TABLE.

Dasheens are suitable for use in the same manner and in

quite as many ways as potatoes, with slight modifications,

which are necessary in some cases on account of the dif-

ferences in the texture of the two vegetables. Some house-

wives or cooks fail to get the best results, or fail completely,

with dasheens at first, wholly from lack of care in following

the directions for cooking and serving. It should be remem-
bered that in order to give a new vegetable a fair trial every

detail regarding its preparation for the table should be

carefully followed. One common mistake is to bake or boil

the dasheens too long; another is to cook them before the

rest of the meal is prepared and so keep them standing for

some time before they are served. Baked or boiled potatoes

that are kept standing lose in palatability, and the dasheen

loses quite as much if not served promptly. Dasheens do
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not require quite so long a time to cook as potatoes of the

same size, and it is important to remember this, especially iis

boiling or baking them.

Tliere is an almost endless variety of ^Yays in which

dasheens can be prepared for the table. A number of

recipes have been worked out Ciirefully and a few of these

will be referred to here.

Eakiiig is the most satisfactory method, in general, of

cooking either lai'ge or small dasheens. Large ones (conns)

are usually first parboiled for 10 to 20 minutes, in order

to reduce the time necessary for baking and so avoid the

possibility of charring the outside. A moderately hot oven

is required. If the dasheens are well scrubbed, to remove the

fibrous part of the skin, and the baking is x^roperly done, a

soft crust is formed, vdiich is very delicious. Large dasheens

may be served in the half shell ” if desired, the corms usu-

ally being cut in half before baking. They are made still

more attractive b}^ placing a lump of butter in a hole

scooped out of the center of the cut surface. The halves of

conns that are small enough can be served as individual

portions and the larger ones used for several persons.

The interior of a well-grown dasheen is usually mealy
when baked or boiled, though often more firm than a potato.

It is sometimes of cream color, but more often it is grayish

white or tinged vrith violet. The same seasoning is used as

for potatoes, but on account of the comparative dryness of

the dasheen more butter or gravy is generally needed. Too
much importance can not be given to serving baked or boiled

dasheens promptly after they are cooked.

Dasheens mashed like potatoes are likely to be too sticky

to be attractive, but when put through a potato ricer after

boiling or baking they make a most satisfactory dish. A
ricer stronger than the ordinary ones on the market is de-

sirable for the dasheen, because of its firm texture.

Scalloped dasheen made with either latticework or plain

slices is a most satisfactory dish where a large company of

persons is to be served and where the dish must of necessity

stand for a time. The addition of a few slices of onion

will bring out the dasheen flavor.

Stuffed dasheens, especially the large corms, are exceed-

ingly attractive and when properly seasoned are as good as
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they look. The stuffed halves may be served one to a person

or one for several persons, according to the size of the corm.

Dasheen crisps, made from raw daslieen with a fluted

vegetable sheer and fried in deep fat, are declared by some
epicures to be the most delicious of all dasheen dishes. The
delicate nutty flavor of the dasheen is accentuated by this

method of preparation. AYhile these crisps are better when
freshl}" made, they often keep their crispness for several

days, dexoending on the amount of moisture in the air.

As a filling for fowl and other meats the dasheen can

hardly be surpassed. Served au gratin, that is, cooked wuth

grated cheese, it is equal to an}^ similar dish. It makes a

delicious salad and may be French fried or German fried,

like potatoes. It can also be used boiled in making bread,

as potatoes are used by many housewhves, and with the

same results.

DASHEEN FLOUR.

A very good flour, has been made from dasheens. The
conns and large tubers are pared and either sliced or

shredded and then dried and ground in a flour mill. As the

dasheen does not appear to contain gluten, the flour can

not be used alone in baking, but must be used in combination

with wheat or rye flour. Excellent bread, muffins, biscuits,'

crullers, griddlecakes, soups, and various other products are

made by using dasheen flour in part. xV proportion of one-

lourth or one-third of dasheen flour is generally used.

DASHEEN SHOOTS.

A secondary use of the dasheen is the forcing of the large

corms for their shoots.^ These shoots are more tender than

asparagus and have a delicate flavor not unlike that of

mushrooms. They are forced in the dark in order to blanch

them. The slight acridity which the blanched shoots con-

tain is destroyed by the following methods of cooking:

(1) Cut the blanched shoots into 2-inch lengths, pour on an abnn-

lance of boiling water, add salt, and boil for 12 minutes
;
drain, pour

on enough cold milk^ so that the shoots will be completely covered

circular fully describing the forcing, blanching, and cooking of dasheen

shoots will be sent without charge upon request to the U. S. Department of

Agriculture, Washington, D. C.

- The change from hot water to cold milk or water when the shoots are

nearly done is to keep them from becoming too soft.
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when it boils, season ^Yith salt, and boil for 5 minutes; drain, season

with blitter, and serve on toast or i»iain. It is necessary to add a

little butter^ to the milk in boiling if skim milk is used. Cream

sauce may be used in serving if desired.

( 2) Instead of boiling in milk, after draining oft the first water add

a little piece of butter or bacon ^ and then cover the shoots with cold

water, season with salt, and boil for 5 minutes. Drain and serve.

DASHEENS AS STOCK FEED.

Althoiigh extensive feeding experiments wdth the dasheen

have not yet been made, as a stock feed it is probably equal

ill value to the potato, sweet potato, or cassava. For this

purpose, however, as with potatoes and sweet potatoes,

dasheens will, in general, be used only incidentally, as in

cases of overproduction or of dasheens unsuited in size or

quality for market. They seem, in the raw state, to be more

palatable to stock than potatoes and, wdiile doubtless less

palatable than sweet potatoes, they contain a higher propor-

tion of xirotein to starch and sugars than sweet potatoes.

Both cattle and hogs eat them with relish after getting tlie

taste, and pigs 8 months old have been fattened for the

market in a month by turning them in the autumn into a

patch of dasheens,

CULTURE OF THE DASHEEN.

PLANTING.

Dasheens are adapted for commercial culture only in the

Southern States. They require a frostless season of at least

seven months, with plenty of moisture, to fully mature a

good crop. For a large crop of good quality the dasheen

must be grown in a moist but well-drained rich sandy loam.

The addition soon after planting of a fertilizer containing 8

to 1*2 per cent of potash, even in good soil, as a rule has a

beneficial effect on the crop. A large proportion of either

clay or muck in the soil produces strong-flavored or tough

dasheens, which often are quite unfit for table use. However,

those grown in muck soil yield heavily and are reported

to be entirely satisfactory for stock feed.

Planting is done in February in southern Florida and as

late as the early part of April in South Carolina. Whole

^ The butter fat of the milk, or the bacon fat, appears to assist in destroying
the acridity.
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tubers are used and are j^lanted singdy, 2 to 3 inches deep.

Tubers weighing 3 to 5 ounces each are better than smaller

ones for planting, although the character of the soil and the

amount of moisture present are much more important fac-

tors than the size of the tubers.

In rich soil about 12 square feet is allowed for each plant,

the spacing being 4 by 3 or 3-1- by 34 feet. This permits

horse cultivation vvith the ordinary farm implements.

Eecently the dasheen has been found to be subject to the

common root-knot^ disease of the South, which attacks many
cultivated plants and weeds. The effect of the disease is to

reduce the yield of dasheens. The spread of root-knot in

dasheen culture is largely controlled by reserving for seed

the tubers from selected, healthy plants only and planting

in land that is free from infection.

HARVESTING.

The digging of dasheens for home use can usually begin

in the middle of September and the main crop be harvested

at any time after the last of October. The digging can be

done with a spade, or when the area is large enough to

warrant it the plants can be turned over with a plow. IITien

the dasheens are to be stored or shipped, the soil is shaken

from the clumps as soon as possible after digging. The
clumps are then left on the surface of the ground in the

field for two to four days to dry. The tops and feeding

roots are then broken from the corms and tubers.

In localities where autumn frosts are severe, harvesting

should be done before they occur, as the corms and tubers

are likely to be injured if exposed to frost after digging.

STORAGE.

When dasheens have dried sufficiently in the field and are

stored, free from soil, in a covered but well-ventilated place,

they usually keep well. It is better not to store them in

large piles, but to spread them out so that the air can cir-

culate rather freely among them. There are several rots^

that are likely to attack dasheens in storage, or even while

1 Byars, L. P. A nematode disease of the dasheen and its control Dy

hot-water treatment. Phytopathology, vol. 7, No. 1, January, 1917.
2 Harter, L. L. Storage-rots of economic aroids. Jour. Agric. Research,

U. S. Dept, of Agriculture, vol. 6, No. 15, July 10, 1916, pp. 549-572.
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on tlie ground, if the dasheens are left lying in the field

too long after digging or otherwise are improperl}^ handled

in harvesting or storing.

The fibrous covering of dasheens in the field seems to

enable them to withstand for a short time temperatures

several degrees below freezing before digging, but a tem-

perature in storage even as low as 41° F., if ^Drolonged for

several weeks, has been shown to be very injurious to them.

The results of experiments indicate that where the storage

temperature can be controlled, temperatures in the neighbor-

hood of 50° F. are better than lower or much higher ones.

SHIPPING.

The dasheen is a good shipper, and as the railroads of the

country have cooperated with the department so far as to

place the new' vegetable on the same footing as the potato^

in freight classification, shipment in barrel lots to most east-

ern and northern points is entirely practicable. The same
protection against cold should be given dasheens in transit

as is given potatoes.

The department is glad, so far as possible, to direct in-

tending purchasers of dasheens to the most convenient com-

mercial sources of supply.

CONCLUSION.

The dasheen is a recently introduced root crop, well

adax^ted for culture in the Southern States. It is very

similar to the potato in its food characteristics, but contains

a higher percentage of nutritive material than that vege-

table, owing to its lower water content. The flavor is deli-

cately nutty. The cro^) matures in the autumn, wdien pota-

toes have to be shipx)ed from the North, and is a good
keeper. There seems to be no reason to doubt, therefore, that

in time it will become firmlv established in southern ao;ri-

culture and be a welcome addition also to the limited list of

starchy vegetables at x)resent found on northern markets.

Dasheens are easily shipped and the freight rates are no
higher than for x)otatoes. The successful establishment of

the dasheen industry means a new and valuable food crop

for the Nation as a whole and at the same time an additional

source of income for the South.



AN EXPERIMENT IN COMMUNITY DAIRYING.

By R. R. Welch,

Dairy Division, Bureau of Animal Industry.

OUTLINE OP THE WORK.

C
OMMUNITY development in dairying was undertaken

by the United States Department of Agriculture in the

typical small-creamer}' community at Algona, Iowa, in Sep-

tember, 1910, to determine the practicability of employing a

skilled instructor to assist in the development of successful

dairy farming. Algona was chosen because it was a repre-

sentative small-creamery community where little attention

was given to real dairy farming and because of its stability,

due to the fact that 65 per cent of the patrons lived on farms

which they owned. Algona is in Kossuth County and has

3,500 inhabitants. The land in that region is naturally fer-

tile. The farms vary in size from 20 to 200 acres, the aver-

age being about 160 acres. Most of the farmers w^ere en-

gaged in grain farming and stock raising, dairying being

only a side line. When the experiment was started there

were 41 farmers who, throughout the previous year, had
regularly patronized the creamery, and 20 others who were

patrons for only a short time in the summer.

Fifty of the herds contributing milk or cream to the

creamery were divided as follows according to breed : Pure-

bred Shorthorn 3, grade Shorthorn 33, purebred Red Polled

2, grade Red Polled 4, grade Guernsey 3, grade Jersey 2,

purebred Holstein, Angus, and scrub, 1 each. The average

number of cows in each herd was approximately 12. Forty

pure-bred bulls w^ere in service—3 Guernsey and 3 Jersey;

the remainder were beef breeds.

The farmers in the community had grown and fed beef

cattle for many years, and were not accustomed to feeding

for milk production. Little clover hay was grown, and the

feeds available were unsacisfactory for the production of

milk. Timothy and bluegrass were in general use for sum-

54159°—YEK 1916 14 209
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mer pasture. Cows w^ere put on pasture too early in the

spring, and turned into the cornfields after the corn had been

picked in the fall. On most farms they were allowed to re-

main in the fields of standing stalks until late in the winter.

Only seven silos were found in the community, and little

corn fodder was saved. Few farmers were interested in

improving their cattle along dairy lines, and none kept

dairy-production records.

THE FIELD MAN.

The Algona development project has been constantly in

charge of a field man. He was furnished with a horse and

buggy, which enabled him to make personal visits to all

patrons of the creamery. His first work was to create an

interest in dairying, and especially in better dairy methods.

He assisted farmers in culling out the low producers from

their herds, helped them select better bulls, drew plans for

new dairy barns, assisted in remodeling old ones, helped lay

concrete floors, and advised concerning the proper lighting

and ventilation of dairy barns and the construction of silos.

In all this work economy and efficiency received equal

attention.

Under his direction the farmers began feeding for large

and economical production, they kept individual production

records, and many eliminated all animals that reacted to the

tuberculin test. They reduced the expense of raising calves

by shifting them earlier from whole milk to skim milk, used

stanchions to save labor in feeding, and utilized suitable

feeds to insure maximum growth. Through his influence

the barns and yards were kept clean and sanitary, and the

milk utensils were properly sterilized. Milking was done

under sanitary conditions, the milk properly separated, and

the cream immediately cooled and kept cool until delivered

at the creamery.

These changes added little either to labor or expense, but

practically did away with the delivery of sour cream at the

creamery and resulted in better prices for butterfat. By
constantly watching production costs and by working ear-

nestly for cleaner dairy products and better prices, the

farmers soon brought dairying in that community to a more
profitable basis.
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SPECIAL MEETINGS, PICNICS, AND CAMPS.

During the winter months special dairy meetings were

held in the town or at a farm home. At each meeting a

dairy problem was discussed and an effort made to get at

the real facts. For instance, one meeting was designated as

a “ silo special.” In this case invitations were sent to other

creameiy communities in the county. As a result, man}'

silos were constructed in the connmunity. Special meetings

were also held for the study of dairy cattle, alfalfa, cow-

testing associations, and various other dairy subjects. After

each meeting the field men followed up the work by personal

visits to the farms.

Farmers’ picnics were held several times during the sum-

mer months, usually on some patron’s farm where the best

dairy methods could be observed. The farmers, their wives,

and children went to the meeting in the forenoon and car-

ried picnic dinners. During the forenoon the farmers in-

spected the buildings, live stock, and crops. In the after-

noon, speakers from the State agricultural college and from

the force of the State dairy and food commission w'ere

present. Local farmers also took part in the program and

discussion, and the women and children assisted with music,

readings, and recitations.

To interest the boys in dairying, and through them to

influence their parents to adopt better methods, two encamp-

ments Vv^ere held. Twenty-seven boys attended the first and

a larger number the second. Tents were erected on a camp-

ing ground on the bank of a stream near one of the best-

equipped dairy farms in that section. The boys prepared

their meals, and did all other necessary work in connection

with the maintenance of the camp. Baseball, swimming,

and boating furnished amusement. At certain hours each

day the boys visited the dairy farm and received instruc-

tion in the selection of dairy cattle; the feeding, care, and

management of dairy stock; and the proper care of milk

and cream. They studied the arrangement of the dairy barn,

its light, ventilation, and sanitation, and noted the cleanli-

ness of everything about the milk house. Opportunity was

given to study the construction of the silo and to note the

quality and condition of the silage. The boys learned to

operate the Babcock tester and the cream separator. They
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savv’- the cows milked properly, and ^Yatched the weighing

and recording of each cow’s milk. The ideas of modern

dairying acquired during the encampment were instrumen-

tal in influencing the boys' parents to make improY^ements

in every line of dairy-farm management.

One winter a school of agriculture and domestic science

wnis held in Algona, the instructors being furnished by the

extension department of the Iowa State College of Agricul-

ture. The course in agriculture included dairying, stock

judging, and corn judging; and the course in domestic sci-

ence consisted of lessons in cooking and sewing. From 4

to 5 o’clock each afternoon the schoolbo3"S had work in

judging corn and cattle, and the girls were instructed in

cooking and sewing.

THE CREAMERY BUTTERMAKER.

The buttermaker of the Algona creamery worked in close

cooperation with the field man, and assisted greatlj^ along all

lines of community development in dairying. His advice

was especiall}^ helpful in dairy-herd improY^ement and in

getting the farmers to adopt better methods of caring for

milk and cream. He made many improvements in the

creamery and greatty increased its efficiencjn The average

overrun for the year previous to the beginning of the study

was 1G.3 per cent, wliile that for 1915 was nearly 23 per

cent. Better sanitary conditions on the farms and in tiie

creamery improved the quality of the butter, and the better

product brought better prices. A system of grading cream

was established, and a premium paid for sweet cream. This

gave the farmers more money with which to extend and

improve their dairies. The modern methods established in

the creamer}^ attracted the attention of buttermakers in other

creameries and influenced them to make man}" improvements.

During the last year of the work a butter-scoring contest,

open to all the buttermakers of the State, was held at Algona.

On January 10, 191-4, the assistant State dairy and food

commissioner of Iowa inspected and scored the Algona
creamery for the purpose of determining whether the

creamery should be granted the right to use the State butter

trade-mark (fig. 6). To obtain this right a creamery must
score 93 or better. The Algona creamery passed the test

with a score of 99.
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Fig. 1.—The Old Creamery at Algona, Iowa, which was Used for a Few
Years After the Experiment in Community Development Began.
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FAR-REACHING EFFECTS OF THE WORK.

The development of the community experiment brought
about the organization of a county buttermakers^ associa-

tion to encourage the extension of the work throughout the

county and into other counties. A cow-testing association,

organized in 1913, is assisting in determining which dairy

animals should be disposed of, and is raising the average

production and profit from year to year. A Holstein breed-

ers’ association was organized to promote the interests of that

breed, and similar associations will be formed in the near *

future to look after the interests of other dairy breeds. The
influence and support of

the creamery board of di-

rectors was of much as-

sistance. The members
of the board were always

prompt in making im-

provements in the cream-

ery on the recommenda-

tion of the field man, and
the board’s influence was

a potent factor in promot-

ing better dairy methods

throughout the conamun-

ity. A whitewash pump
was provided, to be lent

to patrons. This encouraged the farmers to improve the

appearance and cleanliness of the interior of their barns.

The local press gave much publicity to the dairy move-

ment. One of the papers published a dairy column each

week, using material written by the field man. A part of the

column was devoted to local daiiw-farm news, and occa-

sionally the good results accomplished on some particular

farm were emxohasized. The i:>apers also advertised dairy

meetings and reported the work accomplished.

PROFITABLENESS OP THE WORK.

At the end of the five-year period a complete survey of the

community was made to determine the results accomplished.

Fig. 6.—Butter trade-mark.
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The folloTving table shows net profits due to increased pro-

duction per cow and to improvement in the quality of cream.

Sources of increased profits to crcnincnj patrons.

Increased
net income
from larger
and more
economical
production of

butteriat.

Increased
net income
due to better
quality of

butter man-
ufactured.

Total net
pro t to
patrons.

1911 §2, 060 32
,
nco

1912 ?2, C94 2; 309 5, 003

1913- 3, 905 2; 422 (3, 3S7

1914 6, 435 2, 041 9, 070

1915 ! 6, 956 2,GS7 9, 043

Total.

.

20; 050 12,119 32, 1G9

Salary and expenses of field man for 5
|

rears 11,100

Net profit above salary and expenses

of field man 20,973

During the 30-day period ended March 15, lOlG, the cow-

testing association records showed that there were 32 cows

which gave more than 40 pounds of butterfat each, the high-

est being 71 pounds. The work of the cow-testing associa-

tion, by eliminating low^ producers, added much to the value

of every herd tested. The net financial gain through dairy-

herd improvement due to selection, breeding, and feeding

can not be closely estimated, but it is doubtless greater than

the net gain from dairy products as itemized above.

As an example of the cash value of cow-testing records,

the local auctioneer estimated that one farmer sold 19 head

of dairy cattle at an average price from $10 to $12 a head

more than he otherwise would have received.

CAUSES OF INCREASED PROFITS.

As the work progressed unprofitable cows were eliminated,

better bulls were obtained, and up-to-date feeding methods

were adopted. In order to reduce the cost of milk produc-

tion much attention was given to the growing of such feeds

as clover, alfalfa, and silage corn. During the five-year

period the number of silos was increased from 7 to 44, or
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more than GOO per cent. Many herds that had been without

shelter even in the coldest winter weather, and that had been

compelled to gather a large part of their feed in the corn-

fields, are now kept in comfortable barns and fed good

rations, economically balanced. The water supply for dairy

cows had previously been furnished in an open tank which
in midwinter was often covered with several inches of ice,

but now in cold winter weather tank heaters are in use on

a large percentage of the farms.

In January, 1913, in competition with associations from

14 States, the Kossuth County Buttermakers' Association

took the gold and silver medals for butter made from

gathered cream, and during the same year the Algona butter-

maker won several first prizes, among which was highest

score at the National Dairy Show. This, in a way, illus-

trates the improved dairy conditions on the farms. Before

the development work began, 90 per cent of the cream was

delivered in a sour condition, but during 1915, 89.4 per cent

of all the cream received at the creamery was sweet, and the

remainder, though sour, was of good quality. By following

the advice of the field man, all improvements were made at

little cost, and the net profits were very large in comparison

to increased cost of production.

CONTINUANCE OF THE MOVEMENT.

Even without assistance, it seems certain that the Algona

community will continue the development already started.

Members of the cow-testing association and of the Holstein

breeders’ association are much interested in the continuation

of the dairy movement. Since the beginning of this project

the county-agent movement has met with great success in

all parts of the country, and it is believed that community
development in dairying can be carried on with advantage

in close cooperation with, and perhaps under the direction

of, county agricultural agents.

WHAT HAPPENED TO THE OLD CEEAMEPY.

The old creamery at Algona was on land owned by a rail-

road, close to the stockyards, in an out-of-the-way place

which was far from sanitary, and the machinery was in
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need of repair. Financial conditions were such that the old

building had to be used until the development work im-

proved the financial condition of the organization and per-

mitted the construction of a new building. During this

period every effort was made to keep the old building and

equipment neat and clean. The results showed that much
was accomplished in spite of adverse conditions.

The old creamery was discarded in IQld, and a modern
brick-and-tile building ^vas erected on the main street in the

business section of the town. The general plan of this

building was designed by the Dairy Division of the Bureau

of Animal Industry and embodies the latest ideas on con-

venient and sanitary arrangement. Many creamery boards

of directors from various parts of the State already have

visited the creamery with the idea of incorporating the

improvements in new creamery buildings soon to be erected

in their own communities.

BETTER FARM HOMES.

As financial prosperity increased, living conditions among
the farmers became more comfortable. When the work be-

gan, modern conveniences in farm homes were not common.
At the end of the five-year period 18 patrons used furnace

heat in their dwellings, 16 had gaslight in their homes, 4 had
small electric-light plants, and 21 homes were equipped with

baths and running water. The special dairy meetings, farm-

ers’ picnics, and bo^^s’ encampments developed a community
spirit which greatly improved social conditions. The finan-

cial gain is the one most readily measured, but it is only a

small part of the total results that came from this experi-

ment in community development in dairying.



SUPPRESSION OF THE GIPSY AND BROWN-TAIL
MOTHS AND ITS VALUE TO STATES NOT IN-
FESTED.

By A. F. Buegess,

In Charge of Gipsy ]\[oth and Brown-tail Moth Investigations, Bureau
of Entomology.

Many years ago a circumstance occurred at Medford,

Mass., \\'liich was destined to cause enormous expense

and trouble in that community and throughout the neighbor-

ing States. About 1869, Prof. Leopold Trouvelot, a French

naturalist who was a resident of Medford, introduced a few

egg clusters of the gipsy moth for the purpose of con-

ducting experiments on silk culture. During the course of

the experiments some of the caterpillars escaped. Realizing

that the insect was a serious pest in Europe, he made a care-

ful search on the trees and in the woodland nearby for the

purpose of destroying any that could be found. He also

notified the Department of Agriculture at Washington.

None of the insects which had escaped could be found, but

as no injury resulted during the next few years, it was
thought that the matter was not of great importance.

About 20 years later the neighborhood was invaded by
swarms of caterpillars which were supposed by most of the

residents to be a native species that had become unusually

abundant. A study of the matter developed the fact that

the insect which was defoliating the trees was the notorious

gipsy moth of Europe and that it had become firmly estab-

lished in the locality in which it had originally escaped and

throughout the immediate surroundings. Its slow increase

seemingly was remarkable, but this has been accounted for

by the facts that the wood and brush land in the neighbor-

hood was burned over every few years by forest fires, that

insectivorous birds and other natural enemies were at that

time abundant in the neighborhood, and that the destruction

of a few caterpillars when the species was very rare would
result in holding down the increase for a number of years.

The city of Medford and the State of Massachusetts soon

inlerested themselves in a campaign to destroy/ this insect.

It had become so abundant in many places during the early

nineties that the trees in the residential sections were de-

217
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foliated completely during early summer, and the caterpillars

swarmed into houses, making themselves a general nuisance

throughout the community. In some sections it was impos-

sible to rent property on account of the abundaixce of the

caterpillars, and real estate values declined rapidly. For 10

years a desperate battle was carried on by the State of Massa-

chusetts to exterminate the insect, and during that period

it was found to occur in greater or less numbers throughout

30 towns and cities, principally toward the north and west of

Boston. This work reduced the infestations to such an extent

that mam’' citizens who, during the first part of the period,

had been seriously annoyed by the pest, or had suffered

severe loss from it, came to the conclusion that because it was

seldom seen the work was unnecessary and no harm would
result if measures for its control were discontinued.

In 1897 another foreign pest, namely, the brown-tail moth
of EurojDe, was discovered in Somerville, Mass., and the

effort to bring this insect under control added to the State’s

financial burdens. The caterpillars of this moth are pro-

vided with hairs which cause severe itching and urtication

when coming in contact with the human skin, producing an

eruption which is known by those who have experienced the

trouble as the “ brown-tail rash.” Thus, while the gipsy-moth

caterpillars were a nuisance on account of their large size and
disagreeable appearance, the presence of caterpillars of the

brown-tail moth in large numbers was actually unbearable on

account of the poisoning which resulted to the residents.

Enough pressure was brought to bear, however, in the fall

of 1899 to cause the discontinuance of State appropriations

for the control of these insects. The residents soon found

that this policy did not work as anticipated, for both insects

increased at an alarming rate, and in the course of three or

four years the infestation had become so bad that many citi-

zens were forced to attempt control measures. The work
which was done was not carried on in a systematic manner,

and while a few exerted every effort to protect their property

from the depredations of these insects and to keep their trees

free from the caterpillars, many totally neglected to attend

to the work, and the result was a general clamor for a sys-

tematic and thorough effort to abate the nuisance. During
this period many acres of woodland became infested seri-

ously and in the years which followed thousands of acres
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were defoliated during the early suinnier. Matters became
so serious in 1905 that work was resumed by the Common-
wealth of Massachusetts, but the law was framed in such a

way that not only the State but the towns and cities and the

owners of property w^ere required to give financial support

to the undertaking.

During the period when no work was being carried on by

the State of Massachusetts the insects spread to Rhode
Island, New Hampshire, and Maine, making the problem

far more serious than before. In 1906 funds were appropri-

ated by Congress to prevent the spread of these insects, and
since that time Federal work for this purpose has been

continued. It is true that both insects have spread over a

much larger area since this work began, but that was to be

expected, owing to the necessity of properly organizing the

work and developing new and better methods for handling

the problem on a scale unprecedented for insect control.

The gipsy moth and the browm-tail moth occur in greater

or less numbers in all the New England States. The dis-

persion of the brown-tail moth covers a larger area than that

of the gipsy moth, because both sexes of the brown-tail fly

freely and, this being the case, it is very difficult to prevent

their spread. These white moths are attracted to strong

light, particularly electric arc lights, and about the 10th

of July of each year they can usually be found in badly

infested regions on poles, trees, or buildings near these

lights. The extent to which they spread at this time depends

largely on the temperature and the direction and velocity of

the wind. These moths have been taken on the Nantucket

Shoals lightship, which is 42 nautical miles from Nantucket,

the nearest land, and as the infestation of that island by this

insect is very slight it is probable that the moths came from

a much greater distance. Frequent reports have been re-

ceived from captains of sailing vessels that swarms of these

moths have been encountered from 75 to 100 miles out at

sea, although there is a possibility that there may have been

a mistake in identifying the insect. These facts indicate

that the possibility of rapid spread, so far as this insect is

concerned, is very great, provided high temperature and

favorable winds occur when the moths are flying. Fortu-

nately, the prevailing winds in New England during early

July are from a southerly or southwesterly direction, which
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tends to bring about a general spread of the insect toward

the seacoast instead of inland.

The female moths deposit egg masses on the underside of

the leaves of apple, pear, oak, cherr^^, rose, and numerous

other trees and plants. The caterpillars hatch about the

middle of August and feed for about a month. The eggs

are usually laid on the leaves on the terminal twigs and the

small caterpillars draw a number of these together to form a

web, in which they remain during the winter. In the spring,

as soon as the buds begin to expand, the caterpillars emerge

from the webs and feed on the buds and developing leaves.

They become full growm about the middle of June and spin

cocoons either singly or in masses, from which the moths

emerge during the first part of July. The large caterpillars,

which are provided with many long hairs, are particularly

poisonous.

The male and female gipsy moths differ in color, the

former being chocolate brown, while the latter is light cream

color, having wings marked with black. This insect is in

the moth stage during early July, but, fortunately, the

female moths are unable to fly on account of the size and
weight of their bodies, so that their natural spread is not

as rapid as is that of the brown-tail moth. Clusters con-

taining 400 or more eggs are deposited by the females on

trees or, in fact, on any material which furnishes a some-

what sheltered location. These clusters are about an inch

long, oval in form, and are covered with yellowish hair

from the body of the female. As the eggs do not hatch

until the following spring, there is ample opportunity

for the insect to be spread in the egg stage during the fall

and winter if lumber, plant products, or other material

upon which they are deposited is shipped to outside points.

The caterpillars hatch late in April or early in May, de-

pending on the season, and feed on the leaves which are be-

ginning to expand. They continue to feed and develop until

about the first of July, when pupation takes place, the moths
emerging a week or more later.

During the first work which was done for the purpose

of controlling the gipsy moth, a study was made of the man-
ner in which this insect was spread. It was determined that

while the female did not cause spread, since it was impos-
sible for her to fly, egg clusters were frequently transported
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from place to place on shipments of lumber and other ma-
terial, and that in cases where heavy infestations occurred

the caterpillars might be carried a considerable distance on

vehicles. It is a common habit of the larvse, if they are dis-

turbed, to spin silken threads which are attached to the

trees and in this way lower themselves to the ground. Since

the gipsy-moth campaign first began, an unprecedented de-

velopment in means of rapid transportation has taken place.

At first and for several years motor vehicles were jDractically

unknown, but for the last few years the increase in this mode
of transportation has been enormous. It has been found,

howcA'cr, as a result of much work and many experiments,

that if the roadways are kept clear from heavy infestation

the number of caterpillars distributed by motor vehicles is

very small. A number of years ago the results of the scout-

ing work, which consists of examining roadways, orchards,

and wooded areas for infestation, indicated that many
colonies were present the occurrence of which could not be

explained by any known means of spread. Woodland in-

festations were found in places that were infrequently visited

by men or animals. This led to a thorough study and a long

series of experiments which proved conclusively that the

small caterpillars, immediately after hatching, may be blown

long distances by the wind. It has been proved that spread

often occurs for a distance of from 12 to 20 miles in this

way. These facts would seem to make the prevention of

spread of the insect hopeless, if not impossible. But the

same factors, namely, temperature and wind direction, which
have brought about the greatest drift of infestation by the

brown-tail moth toward the seacoast, are equally effective

in connection with the spread of small gipsy-moth cater-

pillars. During the period when these minute larvcC can

be blown by the wind it is necessary for the temperature to

range from 60° F. upward, the higher temiDerature increas-

ing the activity of the insect. This comparatively high tem-

perature must be accompanied by strong winds if spread for

any great -distance is to result, and when the combination

of high temperature and strong wind occurs in New Eng-
land in the month of May the wind usually blows from the

south or southwest. Variations in this general rule occur,

depending on how far the locality is removed from the sea-
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board, and these facts are taken into consideration in carry-

ing on field work against this insect.

The task which has fallen to the Bureau of Entomology in

connection with gipsy-moth control has been to use every

effort possible to prevent the spread of the insect and to re-

duce the damage resulting therefrom. It has been necessary

to carry through many extensive experiments in order to

secure information for use in the field operations, and the

experimental Tvork has formed the basis and groundwork for

the apjolication of field methods. Prior to 1905 no effort was
made to introduce the parasites and natural enemies of the

gipsy moth or the brown-tail moth. A popular theory exists

that in its native home every insect is held within reasonable

bounds by parasites or natural enemies, and that each insect

has some one species of parasite or natural enemy which is

responsible for its control. When this natural check fails,

either on account of attack by its own enemies or for other

reasons, the original host will, for a time, become noxious.

The problem of utilizing the natural enemies of the gipsy

moth and the brown-tail moth appeared somewhat compli-

cated, but the difficulties were not realized until after the

work was well mider way. It soon became apparent that

neither of these pests was controlled by a single species of

parasite in its native home. Through the efforts of Dr. L. O.

Howard, Chief of the Bureau of Entomology, acting in co-

operation with the State of Massachusetts and many for-

eign entomologists, as well as numerous agents employed by

the bureau, a large number, approximately 30 species, of

parasites and natural enemies of the gipsy moth and brown-

tail moth have been collected and shipped to the Gipsy Moth
Laboratory at Melrose Highlands, Mass. Shipments of this

sort have been received from most of the countries of Europe
and from Japan. The result has been that 7 or 8 species

have become established in the infested area and are heli3ing

to solve the problem.

It has developed, however, that in Europe, at any rate,

the ravages of the gipsy moth are partially controlled by

several factors in addition to the work of the parasites.

A wilt disease which attacks the caterpillars and causes

heavy mortality among them is present not only there but
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in this country, and is a powerful agent in curtailing the

increase of the species. The character of the food plants

is also of great importance. The tree growth of the infested

region has been classified according to its adaptability as

food for the gipsy moth. It has been found that practically

all coniferous growth, if grown in solid stands, fails to sup-

port this insect; that ash is not subject to attack, and that

maple and hickory are seldom injured to am- great extent.

An effort is being made to encourage the growth in wood-

lands of the tree species just mentioned, and to discourage

the grovcth and planting of oak, willow, and poplar, which

are favored foods. Unfortunately the greater part of the

infested area abounds in oak growth which, for the most

part, is of poor quality and has a very low merchantable

value. This fact discourages greatly the elimination of fa-

vored food plants in the infested area. Nevertheless some

progress has been made in eliminating favored food plants

in the heavily infested areas. Thinning work is being car-

ried on b}'" the Bureau of Entomology in the isolated

colonies near the borders of infestation also, but in addi-

tion it has been necessary to treat the egg clusters found in

these areas and to reduce the caterpillars by the application of

sticky bands to the trees and by thorough spraying in order

promptly to prevent further spread. The importation and

colonization of natural enemies has served to reduce the in-

festation in the many localities in the worst infested sections.

These factors are bringing about a gradual reduction in the

main supply of the insect which, in case they were not em-

ployed, would serve as a stock for further distribution of the

pest. Every effort is being made to prevent long-distance

spread of both insects by carriage on j^roducts ship2:)ed to

points outside the infested area. The territory infested is

under quarantine by the Federal -Horticultural Board and

all products likely to carry the insect out of the infested

area are inspected before they are allowed to be moved.

The border territory is thoroughly inspected and the gross

infestation in this region is being gradually reduced. It is

inevitable that new colonies will be found from time to time

outside the region now known to be infested, but substantial

progress is being made in preventing any widespread dis-

persion of the insect.
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Each State has its o^Yn organization which is attempting

to reduce the infestation within its borders, and much effec-

tive work has been accomplished as a result. The work of

the Bureau of Entomology is so ordered as to avoid duplica-

tion and prevent conflict with that carried on by the State

authorities, and as these matters have been arranged in

ad^’ance. little difficnlty in this respect has been experienced.

I 'he work which is being carried on in New England to

prevent the spread of these insects is of the utmost impor-

tance to ether States. It has been well said that an ounce

of prevention is worth a pound of cure,” and this can be

no better demonstrated than in the experience which Massa-
chusetts has had with the gipsy moth. During the time

Avhen an attempt was made by the State to exterminate the

insec is in the nineties, the largest amount of money expended
by the State in any one year was $200,000, and there is good
reason to suppose that if this wmrk had been continued the

annual expenditure at the present time would have been
materially decreased. The year after the work was resumed
and thoroughly organized, an expenditure of nearly one-

half million dollars was necessary, and the amount expended
annually during most of the years since that time has been
even greater. This was paid by State appropriation and by
contiubutions required by law from infested towns and cities

and from the owners of infested property. While recently

the expenditure has been reduced somewhat, over a half

million dollars is the yearly expenditure in Massachusetts at

the present time, the money being raised by the same method.

The New England States are carrying the greater part of

the burden of moth infestation because from them come
mainly the funds for control work and they are suffering

from the injury caused by the insects, but the money appro-

priated by the Federal Government, while assisting these

States in some measure, is also providing insurance to the

uninfested States, and that at a very low rate.

To illustrate the necessary expenditure by towns and
cities in the infested area in order properly to control the

gipsy moth, a few examples are cited. These are all taken

from towns and cities in Massachusetts, where the infesta-

tion has been rather heavy during the last few years. The
information in regard to population is based on the United
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The Gipsy Moth (Porthetria dispar).

Upper left, male moth with wings folded ; just helow this, female moth with wings spread;
just helow this, male moth with wings spread; lower left, female moth, enlarged; top
center, mal^e pupa at left, female pupa at right; center, larva; on branch, at top, newly-

formed pupa; on branch, just below this, larva ready to pupate; on branch, left side,

pupae; on branch, center, egg cluster; on branch, at bottom,, female moth depositing egg
cluster. All slightly reduced except figure at lower left. (From Howard and Fiske.)



The Brown-Tail Moth (Euproctis chrysorrhoea).

upper left, hibernating web; just below this, small larvse feeding at left, larger larva at right;
just below this, female moth depositing eggs at left, egg mass at right; lower left, egg
mass with eggs exposed; top center, male pupa at left, female pupa at right; upper righf,
cocoon incased in leaves; lower right, male moth above, female moth below. All slightly
reduced. (From Howard and FiSsie.)
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Fig. I—Woodland Completely Defoliated by Gipsy-Moth
Caterpillars.

Fig. 2.-APPLE Orchard Completely Defoliated by Brown-Tail
Moth Caterpillars.



Yearbook U. S. Dept, of Agriculture, 1916. Plate XLVIU.

Brown-Ta!L Moths on Electric Arc-Light Poles.



Fig. 2—Same Woodland ar-er Favored Food Plants had been
Removed.
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Gipsy-Moth Caterpillars on Tree Trunk Beneath Sticky Band.



Plate L! =
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States census of 1910, ^vhile that on valuation is the record

of the local authorities for the year 1915.

A town having an area of 16 square miles, a population of

559, and an assessed valuation of $465,513, is badly infested

with the gipsy moth. In 1915 the expenditures made by the

town, together with those made by property owners,

amounted to $312.84, which was at the rate of 67 cents per

$1,000 valuation, or 52 cents per capita. In addition to this

expenditure, State aid to the amount of $1,322.80 was re-

ceived.

A town having an area of 19 square miles, a population

of 829, a valuation of $736,945, and about as heavily infested

as the preceding, made similar expenditures of $968.31,

which was at the rate of $1,31 per $1,000 valuation, or $1.17

per capita. In addition to this, State aid was received to

the amount of $2,207.90.

In a third town, having an area of 7 square miles, a popu-

lation of 7,090, and a valuation of $6,067,430, there was ex-

pended $3,898.83, which amounted to 64 cents per $1,000

valuation, or 55 cents per capita. In addition to this,

$1,081.32 was received from the State. This town is a manu-

facturing community, rather thickl}' settled, with only a

small area of woodland, and not as heavily infested as those

previously mentioned.

A fourth town, containing 26 square miles, having a

population of 6,681 and a valuation of $9,318,055, expended

$4,447.14 on moth work, which was at the rate of 47 cents

per $1,000 valuation, or 67 cents per capita. In addition to

this, $407.08 W'as received from the State. This town is

residential and has many large estates and some excellent

farms, and w^as generally infested by the gipsy moth.

A city of 32 square miles, having a population of 145,986

and a valuation of $179,198,586, expended $17,190.77, which

vras at the rate of 9 cents per $1,000 valuation, or 12 cents

per capita; $726.93 was received from the State. This city

was not as badly infested by the gipsy moth as the towns

which have been mentioned previously, but the brown-tail

moth infestation was more severe.

For convenience in making comparisons, a summary of the

foregoing information covering four towns and one city is

given in the following table:

54159°—XBK 191G 15
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Expenditures for the control of the gipsy moth and hrov'n-tail moth
in certain toimis and cities in Massachtiseits.

Assessed
Taluation.

Area
in

squai-e
miles.

Popula-
tion.

To’ft'n and owners’ expendi-
tures, 1915.

Additional
State aid.

Amount.

Per
81,000
valua-
tion.

Per
capita.

S465,513
“l

10 559 ??312. 84 80.07 80. 52 81,322. SO

736,9-io

1

S29 96S.31 1.31 1.17 2, 207. go

6, 06 ',*130 7,090 3,898.83 .04 . 55 1,081.32

9,318,055 20 6,681 4,447.14 .47 .67 407. 03

! 179, 19S, 5SG 1 32 145,986 17,190. 77 .09 .12 720. 93

The foregoing figures indicate in a general way the ex-

penditures that are likeb/ to be necessary in towns and cities

in iininfesled States, in case the gipsy moth becomes estab-

lished, It shows conclusively the amount of jprotection

which other sections of the country are receiving as a result

of the gipsy-moth ^vork which is being done in New Eng-
land. A large part of the funds expended by towns and
cities has been used for the protection of shade and orna-

mental trees, it having been found impossible to carry on
extensive work in woodlands, owing to the extreme cost of

these operations.

The beauty and attractiveness of most cities and residen-

tial sections depend on the trees. These not only make the

region attractive and a desirable place to live, but also add
money value to the property. American cities are coming
more and more to realize the importance and value of shade

trees, and any step that can be taken for their protection

or to prevent injury from insects is most desirable.

To prevent the introduction of serious pests into a region

where they are unknown is far more important than to ex-

pend large sums of money in an attempt to bring about their

control after they have been introduced and have success-

fully established themselves. This is pi'ecisely the work
wliich is being attempted in New England on the gipsy-

moth problem, and a record of expenditures from a few
localities which may be considered as average samples indi-

cates the benefit that other parts of the United States are

deriving from this important work.



PROGRESS IN HANDLING THE WOOL CLIP:
DEVELOPMENT IN THE WEST.

By F. li. IVlAHiSHALL,

Anitnal Husoan^Jry Dirlsion, Bureau of A/Aniu! Indusl''y.

rpi-iE sheep iruliistry of the Tfesterii States the past

se tiSoiis Has DCell marived by iiigh pnccS wllicli have

siiinula led progress in oreeciing for both voool ai; d mutton

];y eha iiiar(wluctiL)ii of more businessliiee mtihods of

handliug tile wooi cl'iSj . JL’ or ^>0 \ ears Ox’ior to the season

of Vi'li wei s liCCl 1101 UllCel'i ai'Ic’ bC ade dieir

VX'Ols before sidpmei Lt. Dicing 1910. liU .V ^ tn, about

7A00,0C 0 pounds of wocl u T.s gradeu aiic ba 10 Cl t-tit: the time

of sheiF’ing, This iimonne iiiclucled 81 clips. reprtseFiiiig

approximately STOjOOO sheep. The ">York was done mamly in

sheds constructed or remodeled in 1915 or 1916. Although

these changes in methods of handling and selling vrool liave

been confined to three far Western States, the innovations

are applicable over the range-sheep territory.

Woolgrowers of Carbon and Sweetwater Counties^ W'yo.,

have been particularly active. A new shearing shed modeled

after the Australian pjlan. with a capacity for 3,000 sheep

daily, was erected in 1915 in Sweetwater CoimtY. Another

was remodeled to include the main features of Australiaie

sheds. In 1916 two new sheds were erected in Carbon County

and one in Sweetwater County and two others were re-

modeled. Special facilities were provided in all of these

sheds to permit systematic handling of fleeces. The clips

were graded and shipped in bales, ready for final sale with-

out the usual further handling undergone by most clij)s in

the dealers’ warehouses before sale to manufacturers is at-

tempted. One clip had been graded and baled in Montana
in 1914. Other clips were prepared in this way in that State

and in Nevada in 1915 and 1916.

THE NEW SHEARING SHEDS.

Concerning the best methods and amount of labor which

should be expended upon the fleeces in preparing them for

shipment from the ranch, there has been discussion and un-

certainty. The advantages of the new sheds, however, have

been recognized by all sheepmen visiting them, and the only

227
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hindrance to the erection of sheds in large numbers lies in

their cost. This is especially a hindrance in cases, very com^

mon in the ^voolgrowing territory, in Trhich the sheep owner

is without assurance as to the length of time he can retain

the range he is using.

The new sheds furnish more commodious pens for holding

a supply of sheep ready for the shearers. They are ele-

vated from 4 to 6 feet above the ground to allow discharging

the shorn sheep back underneath the holding pen, thus re-

moving the necessity of their crossing the board upon which

the shearing is done. This results in fewer steps being taken

by the shearers and less interference by sheep and shearers

with the men or boys passing up and down the board in

carrying the fleeces to the wool room. The arrangement to

permit discharging the shorn sheep at the same side of the

board as it entered is the first essential of a well-planned

shed. It is secured by setting the shed on posts from 4 to 6

feet long. The sheep enter at an incline at one end of the

holding pens.

After shearing, the sheep is put down the inclined chute

as shown in figure 7 which leads to the ground below the

holding pens. The pens from which the shearer catches his

sheep are single, 8 feet by 5 feet 6 inches in size. This re-

moves the opportunity for choice of sheep that exists when

there are two shearers to a pen. The shafting that drives

the shearing machines is arranged for attachment of gears

each 5 feet 6 inches, thus requiring shearers to work at that

distance from each other.

Double doors, each with double springs, render it easy

for the shearer to get his sheep from the pen to the shearing

floor. After shearing, the sheep are passed down the in-

cline, the opening of which is in the same wall and at one

side of the door to the pen. They then pass to the separate

counting-out i^ens outside the shed, where each shearer’s

work can be examined and tallies correctly kept.

The holding pens, alley, and catch pens shown in the plan

will hold at one time 30 sheep for each shearer. This allows

the sheep to remain inside for a sufficient length of time to

cause the amount of sweating that is needed to make the

wool cut easily. This entire sp^ace is floored with 2 by 3

inch boards laid on edge, with f-inch space between, which

insures complete cleanliness even for sheep that may lie down.
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Tlie space below tlie floor in the plan will hold 500 sheep

and is used either to keep a supply of dry unshorn sheep or

for sheltering newl^^ shorn sheep during storms or cold

weather. Dry shelter for the first night after shearing has

Fig. T.—Floor plan of shearing: shed. This plan includes the features of

Australian sheds.

prevented many losses that otherwise would have occurred

when shearing was done early in the season.

The arrangement of these sheds reduces the handling of

• the sheep to the minimum, thereby preventing injury and

loss, particularly in ewes shorn before lambing. The im-
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proved working conditions render it more practicable to

secure good shearing and humane treatment of the sheep by
the shearers and penners.

PREPAEING THE WOOL.

The improved facilities do not necessitate any change in

the methods of handling the wool after shearing. In all

of the new or remodeled sheds the plan of grading the wool

and shipping in bales lias been followed. Clips amounting
to 5.000.000 pounds were prepared according to a plan

favored by the isTational Wool Warehouse and Storage Com-
pany. a cooperative concern located in Chicago and controlled

by western wooigrowers, the business of which is restricted to

selling on commission the wools shipped by stockholders. In
the sheds where this plan was followed in 1916 the fleeces

were carried from the shearing floor and thrown upon tables

in a way to cause them to lie fully spread out. The tops

of these tables were made of rollers 1-| inches in diameter,

with sufficient space between to allow loose, heavy pieces

or dirt to reach the floor. The dung tags were removed,

each fleece was rolled up separately, and passed to a com-
petent grader, who placed it in some one of a set of bins

near by, these being of sufficient number to keep separate all

the grades made. The latter were those commonly in use

in the American wool trade, as follows

:

Fine and Fine Medium Staple.

Fine and Fine Medium Clothing.

Half Blood Staple.

Half Blood Clothing.

f Blood.

^ Blood,

Low Quarter Blood.

Braid.

Tags.

The belly wool remained with the fleeces in these sheds.

The bales were marked to show the grade, weight, and name
or brand of the growers of the wool.

In four other sheds 118,800 sheep were shorn, yielding

983,700 pounds of wool. In these cases the plan of handling

the wool was that followed in Australia and advocated by
persons who have since formed an association incorporated,
as the ^‘American Wool Impi’ovement Association.” Accord-
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L:ag tc this plan ihe belly leool wii;:

oy the shearer and all bellies fro!

::aled toaetlie

L.'fU.’fJ'
'

QI'; c; K:

separated froin the fleece

the srarxe kind of sheep

lircvai spread out upon
.c Trooi caoieSc. aucS Derore be-iig rolled up were skirted.’'

''his consisted in removing some of the wool from the edges

I the fleece as it came to the table without the belly wool.

D. crossbied sheep and in some Merino sheep the britch or

over thigh wool is materialiy coarser than the body of the

eece, and when left in appears as a different quality and

nr serve to Ic^-^er the value of the better wool. Skirting

nart;

chcx

acticed in Australia partly because of burrs in the lower

^ of the fleece.

Blend of using the American system of grading in these

r tl*s fleeces were classed according to the terms used in

Lustralian trade. These were : AA Combing, A Comb-
ing, AA Comeback, A Comeback, Halfbred. A Halfbred,

AA 3/d bred, A 3/d bred, A Clothing, B Clothing, 1st pieces,

2d pieces, Bellies, Locks, Black, Stained pieces, and Tags.

The finest wmol was classed as combing or clothing, the other

main classes ordinarily comprising fleeces from sheep carry-

ing part of other than Merino blood. The 3/4-bred class

corresponds to the American 1/4-blooci The 1st, 2d, and

stained pieces were from the parts skirted off, and the locks

largely from underneath the vrool tables.

In both American and Australian practice a fleece is as-

signed to some one grade on the basis of what it is, regardless

of the blood lines of the sheep producing it. The first-cross

progeny of a Lincoln and a Merino might be supposed to pro-

duce a fleece which in fineness would be half blood ” or “ half

bred” in Australian terms. As a matter of fact not more

than half the fleeces from sheep so bred will fall into either

of those grades. The terms that have come into use in both

countries stand for well-understood qualities, and the fact

that they are really largely misnomers, if correspondence

with the breeding of the sheep is considered, is of no prac-

tical importance. There seems to be no real advantage to be

obtained from the introduction of a new set of terms in

ranch grading of wools.

The AA and A divisions of each class were made on the

basis of difference in shrinkage and character of wools of

the same length and fineness. This subdivision is a logical

one and is practicable with large clips or with good facilities
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for selling in small lots. Such facilities do not exist at pres-

ent in United States wool markets. However, the coopera-

tive warehouse company previously mentioned follows the

plan of combining smaller lots of similar wools from a num-
ber of consigned clips, and after their sale makes the returns

to each owner on the basis of the price for the combined lot.

This practice also is followed by some concerns doing a part

commission business, and in resale of mixed clips bought for

speculation.

In neither set of sheds were fleeces tied before baling.

When opened in the East the wools had lost nothing by

baling and made a good appearance.

ADVANTAGES OF GRADING AT THE RANCH.

All of the woolgrowers who had their clips graded at

home in 1915 did so again in 1916. Although some of them
had in other years received reports of the warehouse grading
of their clips, the lesson was by no means so valuable as that

learned from seeing the work done at shearing time. Many
growers realized for the first time the great amount of cloth-

ing wool they were producing and realized as well the vari-

ety of grades of wool that came from sheep supposedly of

uniform character but in the breeding of which they had not

adhered to a distinct standard of fleece in the selection of

rams. The amount and value of wool from flocks bred on
consistent systematic lines appeared in sharp contrast to the

returns from the other and more nmnerous flocks represent-

ing no studied plan or s^'Stem of breeding.

Those growers who are qualified to appraise their own
wools fairly on the basis of examination and correct read-

ing of market reports derive a selling advantage from
grading at home. When the fleeces are sacked, as they run

the proportion of each grade of wool can be estimated only.

No opportunity is offered to examine a pile of fleeces of one

grade, and the attempt to place a fair value upon the clip

results largely in guesswork. Too often the reported selling

price of other wools of supposedly similar type is taken as

a basis of determining vMue. The new plan makes it pos-

sible for the flockmaster who studies his wool to appraise

his clip closely for guidance when considering offers re-

ceived at home as against consignment for sale at eastern

points.



Fig. I.—Type of Shelter Frequently Used for Shearing Sheep
ON Western Ranges.

Fig. 2.—The “Pioneer” Australian Style Shearing Shed near
Bitter Creek, Wyo.
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Fig. 1.—Sheep Entering Sweating Pens of a Remodeled Shearing
Shed at Bitter Creek, Wyo.

Fig.2.~Loading Baled Wool at the “Pioneer** Shearing Shed,
Bitter Creek, Wyo.



Fig. 2.—BALED Wool at Wamsutter, Wyo., Ready for Loading on
Cars.
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Fig. 1.

Fig. 2.

I nterior Views of Educational Wool Car Run through Western
States, i9l6, by the Bureau of Animal Industry in Cooperation
WITH Agricultural Colleges.
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The new plan of prexDaring clips for market involves

material expense, however, although this is in part offset

by the lower freight rate on baled wools. Where the tags

only are removed from the fleeces the rolling, grading, and

baling require 5 more hands for a shed shearing 2,000 sheep

daily than are needed for sacking the fleeces directly from

the shearing board. Some sheep raisers assert that this ex-

penditure is fully offset by the information gained as to the

lines upon which their flocks should be bred and handled to

secure wool of the maximum value.

SELLING RANCH-GRADED WOOL.

In 1015 a part of the home-graded wools was offered for

sale at the sheds on the sealed-bid plan. Of the several buy-

ers in attendance one or two represented eastern mills and

the others represented concerns that buy wools for specula-

tion.* No sales resulted. Some entire clips of graded wools

were sold privately at one price for the entire weight. The

majority were consigned to eastern houses and sold at vari-

ous times through the remainder of the year.

In 1916 the graded wools were mainly consigned to Chi-

cago, Boston, and Philadelphia houses. Sales were made

by the “ interlotting ” plan of combining lots of similar

grade and value from various clips so as to make an offer-

ing of sufficient size to sell advantageously.

In neither season could it be said that a line was obtained

upon the manufacturers’ financial appreciation of the new

system. To do this it would be necessary to sell publicly, in

a single day and on an active market, fully similar wools

prepared on the old and new lines.

Some manufacturers have expressed themselves as well

pleased with the condition and preparation of the wools, but

are very conservative in committing themselves as to any

extra price. From the manufacturers’ standpoint the new

plan does not differ materially in effect from the old system

under which he buys large lines graded from several clips

in the dealer’s warehouse. The selling agents reported

strong objections to “ overclassing,” that is, the making of a

larger number of grades than required by the principal com-

mercial differences of the types of wool which the clip

contains.
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Aside from tlie material advantages of knowing the actual

grading of his clip and seeing the work done, the avocI-

grower can expect added returns to equal or OA^erbalance

his extra expense only by securing Avider competition for his

clip. This can not reasonably be expected under the plan of

selling the clip at home and as a Avhole, It can be secured by

consignment to concerns receiving large amounts of avooIs

similarly prepared. This allcAvs them to interlot satisfac-

torily and insures mill brqcers of a large and steady supply

of such AAmols. Only by the moi^e general use of such a

system caii'groAvers secure Avider competition for the pur-

chase of their avooIs.

The consigimient plan does not eliminate the middleman,

but gets the avooI from the range to the mill on the basis of

commission charges rather than of intermediate speculatiom

Such commission selling houses need financial arrangements

fi.>r making advances to consignors pending the sale of their

clips. Mills can neA^'er absorb the country's clip in a few

mcaiths. Commission agents, like dealers, must therefore

oifer their stocks as the market justifies, and consignors must

trust the judgment of their agents in this regard.

Such selling arrangements might be established in cities

in the producing States. Growers might be more willing to

consign to home concerns, but considerable difficulty would

arise in attempting to establish free and steadj^ selling so far

from the points of coiisiunption. If growers do not care to

deal with commission concerns at eastern points, or will not

cooperate in the establishment and patronage of houses of

their own, they can not expect wider competition for their

AVOols.

Xo Avool-handling warehouses as yet have taken advan-

tage of the proAusions of the new warehouse act. The nego-

tiability^ of receipts issued by GoA^ernment-licensed Avare-

hojases Avill facilitate the financing of such enterprises, and

the fact of Government superAusion may be expected to

secime the confidence of prospective p>atrons.

ADAPTABILITY OF THE WYOMING PLAN TO OTHER
STATES.

Improved methods of preparing wools for market liaA^e

been adopted first in Wyoming, as a result of the progressive-

ness of the woolgrowers. In the particular counties promi-
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iieiit in the movement greater seciirit^r as to tenure of rnu^e

has resulted from cooperative lease and purchase of railroad

lands unsuitable for settlement. The incLi\ivlual ownc-rslin.)

of sheep is large. Thus it has been feasible to make a greater

outlay in shed construction than is likely to be made in :;luer

sections. The essential features of these sheds, hovoveia

can be embodied in smaller structures, and rlrere feed a.rl

water conditions j^ermit, two or more ovrners minlit oo-

operate in the erection of a suitable shed and e}npioyment

of neeessaiy hands and graders.

The first season's operations present some didiciiltv iii die

training of boys to carry and roil the fieeoes. A.ri experi-

enced man who understands this part of the ’vorn and vdir;

knows how to direct the labor available can have it woiking
smoothly in a fern days. Greater diniculty is likely to be

experienced in securing competent graders. The men who do

this vrork at the vmrehouses are competent for tliis work but

need supervision. In the months in which the shearing is

done it is generally possible to engage some of these men,

but it is necessary to offer them the grading of a numl^er of

clips to compensate for the expense of travel and time lost in

going from one shed to another or through the shearing

being interfered with by bad weather. This consideration

suggests the cooperation of a number of owners in the em-

ployment of graders and in the arrangement of shearing

dates.

OTHER FORWARD STEPS.

During 1916 the counties of Otsego and Essex in New
York State, through their farm bureaus, marketed their

wools on the pooling basis. In Otsego County the plan had

been introduced in 1915 and 20,000 pounds were handled

that year. The sale was made at an advance of 4r| cents

per pound over the prices offered at the same time by the

• local dealers, who commonly buy at a uniform rate for resale

to larger operators. In these cases no extra advantage in

price was received by those who brought in the highest qual-

ity of wool. However, no really inferior wools were re^

ceived. As larger quantities are received it will become

practicable to do the grading needed to secure justice to ail

members.
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In Louisiana 300,000 pounds of wool ^vere pooled and sold

in 1916 as a result of the efforts of the representative of the

L^nited States Office of Markets and Eural Organization and

the extension service of the agricultural college.

During the first four months of 1916 the Animal Hus-

bandry Division of the Bureau of Animal Industry cooper-

ated with four vrestern agricultural colleges in educational

work concerning the growing and handling of wools. A
car was fitted with material to explain the relation of shrink,

grade, character, etc., to the value of wool. Fleeces of each

of the common grades were shown, along with live sheep

carrying the same grade of fleece. The exhibit attracted a

great deal of attention and was visited by over 6,000 sheep-

men and other interested persons in Wyoming, Utah, Mon-
tana, and Idaho.



BUSINESS ESSENTIALS FOR COOPERATIVE FRUIT
AND VEGETABLE CANNERIES.

By W. H. Kerr,

Investigator in Market Business Practice, Office of Markets and Rural
Organization,

P
RODUCERS in many sections of the United States have
dreamed of wealth secured from a cooperative cannery

which would make use of their surplus products un-

marketable in the fresh state, and they have tlrrown away
thousands of dollars in the organization and operation of

plants which never should have been started. The canning

of fruit and vegetables on a large scale is a manufacturmg
business that requires special skill and experience, and into

which many elements enter that are not present in other

types of cooperative enterprise in agriculture. Many can-

neries have been promoted for the purpose of selling machin-

ery, creating salaried positions, or booming real estate, and

still others for the purpose of unloading upon the farmers

an enterprise which has been a failure as a private business.

In most cases, cooperation in the canning of agricultural

products on a commercial scale in the United States has been

a failure. That cooperative canneries really handle a very

small portion of the total business is shown by the fact that

of approximately $158,000,000 worth of canned and dried

fruits and vegetables marketed in 1914, they sold only

$3,500,000 worth.

Nevertheless, a few successful cooperative fruit and vege-

table canneides stand above the large number of failures as

evidence that this business, if properly founded and con-

ducted, can be made a success, and that it has a legitimate

place in an eiheient scheme of marketing perishable products.

Practically all of the cooperative canneries in the United

States are found in the Pacific Northwest and California,

the aimual business of these organizations ranging from as

low as $50,000 to as high as $1,500,000 for a single cannery.^

1 In cooperation with the Oregon Agricultural College, the OfBce of Markets and Rural

Organization made a survey of the canning industry of the Pacific Northwest. In addition,

the office investigated cooperative canning plants in California and other sections of the

United States. From these studies the business essentials for success and the reasons for

failure in the cooperative canning industry in the United States w'ere ascertained.

237
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NOT A BY-PRODUCTS BUSINESS.

It should be borne in mmd that the canning business is

by no means a b^'-prodnct enterprise and that an institution

built up primarily for the handling of culls and lower-grade

fruit and vegetable products is not likely to be successfiiL

Experience demonstrates that higher grades bring the better

prices and are more profitable, and that large quantities

Gi the first grades are essential in movmg lower grades.

Many canneries have failed because they were organized

whoil}^ to utilize that portion of the fruit crop that could not

be sold on the market in its fresh state on account of its de-

teriorated condition or low grade. The use of such fruit

results in an inferior quality of canned goods which is not

readily salable and may be liable to seizure under the Fed-

eral and various State pure-food laws.

IMPORTANCE OF A SUITABLE LOCATION.

The places at which canneries can succeed are relatively

fevvU Therefore, one of the first steps in considering the

advisability of organizing a canning business should be a

complete survey of the field to ascertain whether the con-

ditions warrant the inauguration of the enterprise. A suffi-

cient c[uantity of a suitable number of products is essential,

for to be successful financially a cannery should be operated

as contmuously throughout the year as possible, thus avoid-

ing loss in having idle machmery and in ^‘steaming up” for

a small pack. There are exceptions, however, as in the case

of specialty canneries, where a single product, like beans,

peas, corn, tomatoes, or certain other fruits and vegetables,

is handled extensively. In such cases a large volume of busi-

ness is done and the canneries are kept running at full ca-

pacity during the season in which the product is harvested.

In the case of some fruit canneries, from one to two weeks

may elapse between products, during which time high-salaried

help and machineiy are idle.

The most successful cooperative canneries now in opera-

tion put up or pack a wfide variety of products over a long

period, some starting with strawberries in May and contin-

uing until December with late vegetables. By utilizing the

various products as they mature, the operating period may
be extended to about six and one-half months. While
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piua up u variety of fruit and vegetable products usaaliy

can not receive a price that will allow a fair return to the

grower if the output is less than this.

Since Itibor is an important item and in some instances is

difficult to secure, it should have serious consideration at the

outset. Canneries generally should be located near some

center of population where it is possible to secure at a rea-

sonable price the necessary pickers and cannery help to

supplement those dravui from the community itself.

In many farmers cooperative canneries the skilled help

used in the manufacturing departments is made up of the

sons and daughters of the farmer owners. Such a practice

assists in the accumulation of '‘spending money' for the

members of the farmer's family and gives to the cannery

reliable and skilled help year after year. In some of the

cannery sections berry-picking time is looked upon as vaca-

tion time, and many families in the Pacific Northwest and

California look forward to it with delight. Families from

the near-by cities, especially the women and children, move

mto the berry fields and spend from two to six weeks work-

ing as pickers. They derive a fair compensation and have

an excellent outing. One cannery employs as many as

15,000 pickers in a season, and in these berry fields excel-

lent accommodations and camping facilities are provided.

The various forms of amusements, such as “merry-go-

rounds'’ and ''cane racks," which are located near the
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center of the fields, turn the evenmgs into a continual

festival.

The sanitary conditions surrounding the cannery should

be the best
;
the plant should be located so that there are

good drainage and circulation of air, and no contaminating

surroundings, such as slaughterhouses, garbage plants, and

dumps. A plentiful supply of good water is necessary, and

in order to be sure of the quality a chemical analysis should

be made.

The roads should be good enough to provide transporta-

tion for products from the fields to the cannery with as httle

difficulty and jarring as possible. Spring wagons should be

used for carrying highly perishable products, and the hauhng
should be done in the early morning or late evening in order

to avoid the heat of the day.

Proximity to markets is frequently an important factor

in deciding the location of a cannery, as freight charges play a

large part in determining the final net price received by the

cannery for its products. "^Ylierever possible, a’^location

should be chosen which affords ready access to local sliipping

facilities, bearing in mind always, however, the question of

rates to marketing centers.

FINANCING CANNERY OPERATIONS.

Managers of several cooperative canneries give as their

greatest handicap the lack of sufficient capital. Since the

canning business is a manufacturing enterprise, it requires a

much larger capital than the average cooperative undertak-

ing. A few organizations have started with as little as

S5,000 or SO,000 paid-in capital, when only few products

were handled and business vuis being done on a small scale.

To be successful, the association should have sufficient

paid-in capital to make the plant and equipment practically

free of debt at the time the first canning season opens.

Considerable money is necessary to meet operating ex-

penses before the final returns from canned goods are re-

ceived, which is often as long as 18 months, or more in some
cases, after the raw material has been delivered. This delay

necessitates a liberal fund for making advances to the

grower at the time of the delivery of the raw materiaL
Such advances range from 35 to 65 per cent of the estimated
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value of the produce. If the plant is free from debt, usually

sufficient money can be secured from banks to finance the

early seasonk operations, while during the latter part of the

season additional money can be secured on warehouse receipts

on the canned goods. Some of the larger canneries have

as much as $200,000 worth of canned goods in their ware-

houses at one time, necessitating a proportionately large

surplus fund and good credit to finance the business during

the canning season. As an instance of good credit, a vrestern

farmers’ cannery recently purchased a trainload of sugar for

the year’s operation, securing from one bank a loan of

$85,000 to finance the deal. Such operations show clearly

that farmers’ organizations can secure credit and can be

run on a strictly business basis if properly managed and

supported.

Too often a member of a cooperative association feels

that the organization is a thing apart from himself. Iffiierc

possible, it is desirable that he be connected with the insti-

tution financially, either by membership fee or through the

purchase of stock. The issuance of memberships under $25

should be discouraged. The member who has sufficient

produce to make him interested in the cannery should be

willing to invest at least $100 in a membership or take stock

in the organization to this amount. If financially interested

in the business, he can ill afford to allow the undertaldng to

fail.

PURCHASING THE PLANT AND EQUIPMENT.

In several instances farmers’ organizations have purchased

at a bargain the canning plant and equipment of private

enterprises which have failed, and they have made a success

of the business. On the other hand, a number of plants not

suitable for farmers’ canneries have been sold to cooperative

companies, and time, money, and energy have been wasted

in their operation. On this account the advice of some one

well qualified to pass on the worth and suitability of the

buildings and equipments should be secured when the pur-

chase of an equipped plant is being considered.

Wlien constructing a new plant provision should be made

for adding to it from time to time. By using the unit plan of

construction, additions can be made without necessitating

an entire overhauling of the old unit, or the impairing of the

54159 °—YBK 1916——16
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operating efficienc}^. The cannery business has reached a

stage which makes possible definite standards for plant effi-

ciency.

Before constructing a cannery, plans should be secured

from experienced engineers or cannery men. The floor plans

and the machinery required \nll vary according to products

handled. The mistake often is made of building a large

plant and equipping it with unnecessary machinery. The
best macliines on the market should be purchased, but only

as they are needed. Improvement is being made yearly in

canning processes and macliinery, and therefore advice from

expert cannery men and processors should be secured before

equipping the plant. The statements made by those desiring

to seU machines or by others personally interested in pro-

moting the enterprise should not be rehed upon exclusively.

THE MANAGER.

Of aU cooperative agricultural enterprises few require

conservative, sound, keen business judgment to a greater

extent than a cooperative cannery. Without a manager of

the right kind, failure is almost inevitable. In many of the

successful canneries the manager will be found to be some
leader who is willing to make certain sacrifices, and to con-

tribute his energy and ability to the organization at a com-
paratively small salary. The success of cooperative organi-

zations often is due to the efforts of one individual, or a few

individuals, who, being public spirited and having the inter-

ests of the community sufficiently at heart, contribute their

efforts and make sacrifices, if necessary, for the purpose of

advancing and improving the enterprise.

Dependence should not be placed wholly on local talent,

however, in securing a manager. It probably will be neces-

sary to pay an experienced man a salary winch may seem
high. If the association is not vilhng to pay for experience,

the farmers frequently must gain this experience for them-

selves by several years of deficits, and frequently at a pro-

portionately higher cost than that required in obtaining

expert services. The danger in the learning-by-experience

plan is that in the majority of cases, before the necessary

knowledge is gained, the cannery has become but an un-
ple^ant memory.
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The manager should be familiar with manufacturing
processes and organization and should have a knowledge of

the methods of cost accounting as applied to a manufacturing
business. He also should be an efficient salesman, as the

sales end of the business is of great importance. Each year

competition becomes keener, and ability in salesmanship

becomes as necessary to success as qualit}" of product. If

the size of the organization warrants, it may be advisable to

have a separate sales manager, who is familiar with the

problems of the trade and is able economically and efficiently

to market the output of the factory. The general manager
also should be capable of handling men, and be one in whom
the farmers will have confidence. As in any other coopera-

tive enterprise, if there is not complete unity and confidence

in the management a farmers^ cannery lacks the necessary

stability and cohesion for success.

In the small canneiy, the general manager should be the

processor also, while in the larger canneries the general

manager should have a processor as Ms assistant. The
mistake often is made of depending at first on local, inex-

perienced talent for processing. The processor should have

had practical experience in the particular line of canning

business in wMch he is to be engaged. Superficially con-

sidered, a good salary for a processor may seem an excessive

expenditure, but the spoiling of the pack of one or two days

because it is improperly put up would probably cover the cost

of the best processor obtainable. Processing is an exacting

business and not every one knows how properly to prepare the

raw material for the can, or how to handle it after it is in the

can, so that it will reach the consruner’s table in proper

condition.

SUPPORT REQUIRED OF THE GROWERS.

The nature of the farmer's business makes Mm an indi-

vidualist, and the same difficulties are encountered in the

operation of the cooperative cannery as in other lines of

cooperative enterprise. The cooperative cannery must be

conducted along sound business lines; sentiment and ^^gentle-

men's agreements” have bankrupted many farmers' organi-

zations. An equitable yet binding contract should be made

between the grower and Ms organization. A regular supply
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of the right varieties and kinds of produce is necessary in

order that a sufficient volume of business be had to operate

the cannery. Therefore, the contract, if possible, should

run for a period of years, and should specify the products

and the varieties to be grown. In some of the successful

canneries a few big growers have formed the nucleus of the

enterprise, furnishing sufficient capital and produce to

insure the necessary volume of business each year, regardless

of the support given by the community generally.

Wherever the business is large enough to justify the

expense, a held man should be secured to work among the

farmer members, helping them to solve their difficulties,

hearing their grievances, and explaining the principles and

advantages of the association. Such work should include

instruction as to varieties to be planted, care of the growing

crops, and harvesting methods. Personal contact between

the management and the grower members will help to keep

the members loyal, since they will be in close touch with the

business and, therefore, will take a keener interest in its

affairs.

NEED OF A'LIBERAL BUDGET.

Estimates for each yearis expenditures should be made up
in budget form as accurately and in as much detail as possible.

The estimate of the amount of produce to be received and
the possible returns from these goods in the canned state

should be very conservative. Many failures have resulted

because expenditures were made on an estimate which was
far in excess of the actual business transacted.

For the first year’s operation, the costs of putting up the

different packs, the overhead expenses, etc., should be

secui'ed from similar canneries operating under hke circum-

stances and should be used as a basis in making estimates.

The season's run never can be foretold definitely, and it is

not easy to retrench after the season has been well begun.

The actual overhead expenses should be cut to the lowest

possible point consistent with successful conduct. The over-

head and direct expenses should be estimated in the budget

and apportioned on a unit basis. During the operating

season the budget should be checked up frequently and such

changes made as are shown to be necessary.
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Early in the season price quotations must ])e prepared,

based on the unit-cost estimate. The latter, therefore,

should be as accurate as possible. A large part of the output

of most of the canneries is contracted for early in the season

and sometimes long before any of the produce is delivered to

the cannery. The basis of these contracts varies with

different commodities and sections of the country. Peas,

for example, may be paid for on the vine, by the pound or by
the ton, either shelled or in the pod. Quotations at the

cannery for different varieties of produce, therefore, are not

comparable one section with another unless similar bases of

payment are used. This explains in large measure the

seemingly wide diversity in prices paid for like products in

different localities.

METHODS OF KEEPING ACCOUNTS.

The cannery must maintain a modern S3"stem of cost

records, so that all items of expense shall be charged properly

to each case of finished goods. A separate account should

be kept for each commodity packed in the different-sized

cans, showing the various grades, and in the case of sirup

goods the various degrees.

Accurate, itemized, direct-labor costs for work done on a

piece basis should be kept. Most of the farmers’ canneries

pay for the preparing, stemming, and washing of raw

material at so much per crate or box, and the filling of cans

at so much per dozen. Much help is used which must be

paid by the hour, such as machine operators, engineers,

truckers, etc. Time records should be kept of this work and

the cost of each activity properly apportioned to the day^s

pack.

The superintendent should make out daily reports showing

the number of cans packed, quantities of fruits or vegetables

used in the pack, material used, direct labor chargeable to the

pack, and other operations. In the office a cost ledger and

stock record can be used to assemble the different items and

the cost of the finished goods, together with the number of

cases carried to a finished-goods account for each commodity.

In addition to such a tabulated statement of the cost and

quantity of each grade of commodity packed in the different-
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sized cans, a complete record of sales and sales costs should

be kept up to date. There is thus available at all times a

perpetual inventory of '^spot stock (canned goods) on

hand, the cost of making and selhng each kind of finished

product, and the prices realized for each grade or class.

Such information is imperative to the proper operation of a

cannery2
SIDE LINES.

Some canneries which handle large quantities of berries

conduct a fresh-fruit shipping department in connection

with their other business. When the fresh-goods market is

profitable all berries of shipping quality are sold fresh.

The sound fruit is sent to distant markets, ripe fruit to

near-by markets, and fruit ready for immediate use goes into

the cannery. At times when markets are not favorable all

the fruit is canned and held until it can be sold at fair prices.

Where the berries in the locality are of a superior quality,

such an arrangement forms an ideal combination. One
cooperative cannery association has shipped as many as 21

refrigerator cars of fresh red raspberries in one express train,

at the same time operating two large canneries.

Several of the cooperative canneries in the Pacific North-

west also operate evaporators in which prunes, loganberries,

apples, and a few raspberries are evaporated. Other can-

neries have vinegar plants, some of which have failed because

of lack of knowledge or because of carelessness on the part

of the managers. The use of green, dirty, or rotten stock,

instead of carefull}^ selected, high-quality, sound fruit is not

uncommon, and in such cases good vinegar can not be manu-
factured. Many cider-vinegar plants have failed because

of their inability to compete in the markets with grain-

distiUed vinegar. However, there is generally a good mar-

ket in the surrounding territory for small quantities of a

good grade of cider vinegar. Such enterprises as these,

however, have started on a small scale and have been devel-

oped gradually, each advance being based on past experience.

iThe Office of Markets and Rural Organization of the U. S. Department of Agriculture

has a uniform system of accounts for fruit and vegetable canneries which is available on

request from canneries or persons contemplating the organization of a cannery.
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MEETING MARKET DEMANDS.

It is necessary for the manager to keep in close touch wuth
market demands; marketing conditions; trade preferences,

and improvements in the canning business in order that he
may be able to market the products of the cannery to the

best possible advantage. Tliere are various preferences in

the different canned-goods markets; which should be studied

carefully before the markets are entered. Tire trade de-

mands that certain products be put up in certain degrees of

sirup; cans of various sizeS; etc.; and the successful cannery

must conform to these demands.

The cost of produce, cans, packing, and freight is as great

on a water-packed product as on the best sirup grade,, the

only additional cost of the latter being that of the sugar

wliich enters into the process. Since goods of the higher

grades usually bring far better average returns to the pro-

ducer than those of the lower grades, farmers’ caimeries

always should strive to increase their production of the best

grades,

A few of the canneries successfully put up jellies, pre-

serves, and high-grade products in glass. Others prepare

berries for soda-fountain use by what is known as the cold-

process method; and make sirups and other necessary fruit

supplies for the fountain trade. Such business, if properly

handled by an expert processor who can prepare the products

in the best fonn possible, is a pacing feature. In many cases

fruit juices are placed in cans during the canning season and

made up into jellies and jams, soda-fountain sirups, and

similar products during the winter. Tliis practice provides

almost continuous employment for some of the skilled labor.

During the packing rigid inspection should be maintained

in order that a product of uniform grade may be put up, and

samples should be taken of each day’s pack. Each shipment

should be sampled before being sent out, and the sample tested

in order to avoid any loss from inferior or spoiled goods

which could not be detected from the outside, but which

could be ascertained by opening the container. At all

times the ultimate consumer should be kept in mind, as no

cannery business can endure which does not please the final

purchaser of its products.
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The cannery must be in a position to furnish the trade

regularly with the same products year after year. It is not

possible to keep proper connections and retain the business

which it has taken some time to build up if but a short

supply is available one year and a comparatively large pack

is put up the next. The best business that a cannery can

cater to is that vchicli will purchase certain uantities and

kinds of different products year after year.

A large portion of the pack must be sold _or future deliv-

ery, and, as jobbers insist that the goods be forthcoming,

it is evident that great care must be exercised in estimating

the pack in order to prevent an oversale. It is not unlikely

that a number of cars will be sold as early as April for Sep-

tember or October delivery. Sales of mixed cars may be

made, which it will take from June to November to get

together if the order contains early products, such as straw-

berries, and fall products, such as squash or pears. Such

sales necessitate large warehouse facilities.

FINDING A MARKET.

It is usual to market the products of the cannery through

the regular organized and recognized trade chamiels for

canned goods. Tlie home trade or near-by trade should be

canvassed thorouglily, as this business is much more profit-

able and satisfactory than that handled in more distant

markets. Several caimeries have attempted a special fea-

ture in marketing by putting up a miscellaneous assortment

of canned goods to be sold directly to the consumer, but this

has not met with any degree of success. In one State a large

number of the cooperative canneries have formed an associa-

tion and appointed a joint agent, who is a canned-goods

broker, to handle their output. There is great need for

greater cooperation among farmers’ canneries in the stand-

ardization of packs, as well as in the formation of a uniform

sales policy or central sales agency as far as the law permits.

The buyer or broker should be furnished with plenty of

samples of everything packed and kept well acquainted with

the varieties, grades, and quality of all products. Samples
which are used for this purpose should be put up in the best

possible form and should represent accurately the quality
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of tlie goods manufactured, both, for the purpose of making
sales and for the protection of the cannery in matters of

rejections and adjustments.

Printed price catalogues should be prepared by the man-
ager of the cannery and furnished to all jobbers, brokers,

and others who are in the market for canned goods. All of

the yaiious factors entering into the determination of quota-

tions should be considered very carefully—the actual cost of

production, prevailing wholesale prices, condition of the

market, probable output in other localities, and such other

local factors as may be of influence. As conditions change

throughout the season, quotations should be revised accord-

ingly. The retail prices at which the goods probably will

be sold also should be kept in mind in making quotations and

fijdng upon the grades which will be pushed. Speciahzatioii

on the higher grades and higher-priced products will probably

result in a greater return and larger profit to the cannery,

since it is the general experience that high grades bring the

best net returns to the producer.

By taking advantage of the experiences of others through

many failures and by following closely the methods of suc-

cessful organizations, farmers should succeed in the business

of cooperative canning and find a ready market for their

products.





THE EFFECT OF HOME DEMONSTRATION WORK
ON THE COMMUNITY AND THE COUNTY IN THE
SOUTH.

By Beadfoed Knapp, Chief, and Miss Maey E. Cueswell. Assistant

in Charge of Home Demonstration ^Vorlc, Office of Extension Work
in the Eoiith, States Relations Service.

The home demonstration work for women and girls,

which is the complement of the farm demonstration

work conducted by the men county agents, is now being

carried on extensively throughout the South. This work
began in 1910 with the girls’ canning clubs, and led by

gradual and logical steps into the present very broad and

comprehensive work with both individuals and groups. In

the fall of 1916 home demonstration work was in progress

in 420 counties in the Southern States. The principal fea-

ture of the work is the lessons being taught by actual demon-

strations in and around the home by the women and girls

under the instruction of the women county agents.

One of the objects of the work is to develop a skill that

shall result in economic independence of girls and women in

the country. Their home has many functions not performed

by the city home. It is a producing as well as a consuming

center. Its contribution to the income of the farmer, espe-

cially in saving the waste and expense of conducting farm-

ing operations, often measures the difference between profit-

able farming and unprofitable farming. The skill and busi-

ness ability of farm housewives and children are a notable

contribution to the economic resources of the farm. In many
cases incomes must be increased before standards of living

can be raised or progressive community enterprises fostered.

Proceeding upon this basis, the work in the South has added

materially to the wealth, health, and happiness of country

people.

HARRISON COUNTY, MISS.

Nine miles east of Wiggins, in Harrison County, Miss., the

woman county agent has organized a home demonstration

club. This club of country women, with the counsel and ad-
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vice of the agent, decided to conduct their work by depart-

ments, such as canning, poultry, health, food, and home con-

veniences. Each department has a chair^voman, and the

members are enrolled in the department in which they wish

to work. Meetings are held semimonthl}^, each meeting being

conducted b}" one department. Programs are so outlined that

the topics wdll be beneficial and seasonable. For example,

canning and preserving was taken up in summer; poultry

raising vras discussed actively during the fall and winter;

while preparation of foods was studied in utilizing canning

and poultry products. Home conveniences were so popular

that they were made at all times of the year. The poultry

department has its manager, who grades, tests, and ships the

eggs brought in by club members each week and handles the

business of selling and remitting to the members for the

products sold. All of the work is carried out through prac-

tical demonstration in the homes. The success of the work
under this plan of organization has proved so satisfactory

that it has been extended to other communities and clubs in

Harrison County.

These community clubs comprised both women and girls

and have taken as one of their principal lines of work the

equipment of home-science rooms in country schools. They
have gone before the board of trustees and secured the build-

ing of additional rooms for the schoolhouses, while the

equipment has been furnished by contributions from the

skilled worlonen of the community, both men and women,
and by merchants of the towns. Thus these schools have

been made real centers of communitj^ interest.

SAMPSON COUNTY, N. C.

A community in Sampson County, N. C., furnishes an ex-

cellent object lesson on the manner in which this wmrk begins

and progresses. In 1914 nine girls organized a canning

club and were instructed by the home demonstration agent.

A little later a women’s club was organized among the

mothers of the canning-club members to cooperate with them
in canning for home and market. The success of this under-

taking aroused a great deal of interest, and soon there was
talk of a community organization. A picnic was held in the
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late summer, and a community club of both men and vromen

was organized with a definite program along six lines,

nameh^, social activity, education, agriculture, morality,

sanitation, and home life. In these enterprises the com-

munity had the assistance of many public forces in the State

interested in community development, such as the State ex-

tension service, through which the State department of agri-

culture, State agricultural college, and the United States

Department of Agriculture were cooperating in the employ-

ment of county men and women agents, the State board of

health, State department of education, farmers’ unions, and

other forces. The communit}^ organization made it easy to

secure the services of these agencies- The State board of

health made a complete survey of the sanitary conditions

of the community. Diseases were eradicated in a number of

cases, and sanitary conveniences were installed in every one

of the 115 homes. During the school term following this

service not a single case of contagious or preventable disease

occurred. A special campaign was conducted against flies

by screening homes and destroying breeding places.

In December this same community held a fair in Samp-
son County, the exhibits including farm and garden prod-

ucts, live stock, poultry, household products, and school

work. During a community service week ” a sand and
clay road was built from the village to the schoolhouse,

vchich is the center of the community. Work in other sec-

tions of Sampson County has been taken up along the same
lines, with the assistance of both the county agent and the

home demonstration agent.

BRYAN COUNTY, OKLA.

In Bryan County, Okla., 65 women, under the guidance

of the home demonstration agent, have entered the work in

home dairying and poultry raising. They have purchased

thermometers, square butter molds, and barrel chums, have

made iceless refrigerators or cooling devices to keep butter

and cream at the proper temperature, and in some instances

have purchased separators. In every case the quality of the

butter sold has been so improved under the instruction that a

higher price has been obtained. Those who have been rais-
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ing poultry have cooperated in the rearing of pure-bred fowls

and in selling infertile eggs on the market. They have

realized prices in advance of the ordinary market prices.

WALTON COUNTY, FLA.

Through the marketing of some samples of preserved figs

from Florida, the State agent received a request to place an

order for 5,000 jars of preserved figs uniformly packed and

of high quality. The order was turned over to the canning-

club girls of AValton County. The home demonstration

agent of that county assisted in selecting the girls who had

shown sufficient skill to undertake the work. Two girls in

one community who had been at work for 3 years agreed

to supply a thousand jars each. Another girl, assisted by

her mother, undertook to produce another thousand, and two

women of the neighborhood who had been working under

the instruction of the home demonstration agent agreed to

can the remaining 2,000 jars. Jars were purchased coopera-

tively, saving in cost and freight. To start the wmrk the

agent demonstrated the proper making and packing of these

preserves at each of the homes selected. Each contributing

member purchased a saccharimeter in order to produce sirup

of uniform density, and painstaking care was exercised in

gathering figs that were in good condition and in selecting

those of uniform size. The result was a cooperative venture

involving skill and organization in the commimity, and giv-

ing good returns to those engaged.

ETOWAH COUNTY, ALA.

Ruth Anderson, of Etowah County, Ala., in her second

year of club work, had an excellent plat of one-tenth of an

acre of beans and tomatoes. She is the second girl in a

family of 11, and takes a great interest in her club work.

The family home was small, dark, and crowded, and some-

what unattractive. One day a carpenter friend of her father

saw her one-tenth acre and said he wished he had time to

plant a garden. She told him she would furnish vegetables

in exchange for some of his time. Thinking she was joking,

he began to figure how many beans it would take to build a

house, but Ruth told him about her canner, and he saw then
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that she was in earnest. After a while a bargain was made
by wdiich the carpenter agreed to begin work on the remodel-

ing of the house if Ruth would furnish him with fresh and

canned vegetables for the season. The other members of

the family w^ere soon interested in this undertaking and

worked wullingiy to contribute their share to its success.

T\dren the house wms partly finished Ruth wmii a canning-

club prize given by a hardware merchant in Gadsden, the

county seat. Silverware wms offered her, but, intent upon

completing the new house, she asked the merchant how
much a front door of glass wmuld cost, and learned that she

could get the door, side lights, and windows for the price of

the silverware. In this way Ruth brought light and joy to

her family with her windows and door. To-day they live

in a pretty bungalow that she helped to build with her gar-

dening and canning work. At the age of 14, in the second

year of her work, Ruth put up 700 cans of tomatoes and 750

cans of beans.

During the last 4 years the girls in the clubs in Etowah
County put up 172,555 cans, the approximate value of which

is $29,400. They have secured the cooperation of the Gads-

den Chamber of Commerce and all the products not needed

for home use have been marketed. The county has pro-

duced more than twnce this amount of canned products as

a direct result of the information disseminated through

these girls. At the close of the summer season of 1916 every

club girl in this county planted a winter garden, insuring a

continuance of her earnings and contribution to the family

diet during the winter.

HAMILTON COUNTY, TENN.

Hamilton County, Term., is the county in which Chat-

tanooga is located. Chattanooga is a large manufacturing

and railroad centeiu This county had a jDopuIation of 89,267

in 1910. The last census shows that there are only 1,623

farms in the county, averaging 75 acres per farm, of which

41 acres per farm is classified as improved land. Values

are somewhat above the average for the State. Only 47

per cent of the land of the county is in farms; 55 per cent

of the land in farms is scheduled as improved land.
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This county has had a woman engaged as home demon-

stration agent for the last four years, A prominent business

man in Chattanooga, who has watched the progress of this

work very closely since its beginning, states that before it

was undertaken practically nothing had been done to arouse

the interest of the young people in country life or home
improvement. No community leadership existed, nor were

there any organizations for girls and women in the rural

districts. In April, 1912, an agent was employed. At first,

interest was very slight. Practically no demand for the

work came from rural people.

Canning clubs were organized at the four typical rural

centers of the county. Very few seemed to be interested in

completing the work the first year, but a canning demonstra-

tion at the University of Chattanooga at the close of the

summer school did much to stimulate the interest in club

work. A number of leading educators of the county and

State gave talks at this time to the club members and teach-

ers. indorsing the work and its objects. Six of the most

skillful girls were taken to the State fair and entered a

canning contest. They won distinction by packing and

processing 80 three-pound cans of tomatoes in less than an

hour. They also won a number of prizes.

In 1913 the county home demonstration agent was em-

ployed again and she was hired for the full 12 months. She

devoted the summer to giving instruction and supervising

demonstrations in gardening and canning carried on by the

girls in practically every community in the county. Many
varieties of fruits and vegetables besides tomatoes were put

up. That year for the first time the parents began to appre-

ciate the advantages, both educational and economic, of hav-

ing their girls and boys trained in club work.

It was found that many rural housekeepers in the county

used preservatives in canning. In fact, every case of glass

jars sold by merchants in the county at that time generally

had inclosed a package of “ canning powders.” The girls in

the canning club were taught, in the presence of their

mothers, to follow implicitly the instructions regarding ster-

ilizing and processing and not to use preservatives. This
was done as much for the mothers as for the girls. The re-
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suit proved to the mothers that chemical preservatives were

not necessary for successful canning.

The social side of the club activities attracted much atten-

tion. Many of the girls had read of clubs but never tho;ight

they would be able to join. To the girls, vacation time had
always been dreaded as a time full of work with no play

and no companionship. The club meetings during vacation

furnished a much-needed opportunity for social intercourse.

In the beginning it was noticed that the few girls attending

demonstrations for instruction brought their lunches and re-

tired singly to eat them. Xow, there is always a bountiful

dinner spread, temptingly prepared and arranged, of vdiich

everyone is invited to partake. These all-day '"picnics" or

“ canning parties are very popular during the summer.

A little later poultry-club work was taken up. In this the

girls were taught the proper feeding, raising, and handling

of poultry, and the proper care and marketing of eggs.

In 191G the entire county was organized, wdth an enrollment

of over 200 girls in canning clubs and 280 members in the

poultry clubs. The gardening season was a very disastrous

one. T]}e club girls, however, w^ere among the few wlio vcere

able to p>roduce fresh vegetables, and they sold all they pro-

duced at advanced prices, on account of the condition of the

market. While canning was done for home use very little

commercial canning was carried on because of the price of

fresh products. The reports of the girls show that they pro-

duced 104.G39 pounds of tomatoes and canned 15.800 con-

tainers of fruits and vegetables. The total value of these

products is estimated at $6,070.97.

All of these girls are regularly organized into clubs hold-

ing meetings at stated intervals throughout the year. In

each of the rural schools of the county one teacher is in

charge of the clubs and assists at meetings as local leader.

In addition to canning they have carried on work in sewing,

breadmaking, use of fireless cookers, and the like. The
mothers of the girls have been active cooperators and assist

in all of the meetings. In 1916 uniform caps and aprons for

use in public demonstrations were made by 100 girls and uni-

form dresses by 15 advanced members.

In this work close cooperation has been received from many
sources. During January, 1916, four short courses were

54159“—YBK 1916 17
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held at the rural high schools of the county and the results

of these short courses could be traced in remote districts.

Another commendable instance of cooperation is that given

by the summer school at the University of Chattanooga,

where the Annual Canning Club Day is an established event,

the last one having been attended by more than 200 girls.

The program for this day includes reports from every club

president in the county, singing club songs, and talks by

some of the leading educators, and the girls give public

demonstrations of their skill in the work. The day also has

many social features.

The Chattanooga Clearing House Association, through the

influence of prominent women of the city, presented an auto-

mobile for the use of the woman home demonstration agent

in the county. Wot only does this car solve the problem of

transportation, thereby making for greater efficiency on the

part of the agent, but it also enables the girls and women in

various parts of the county to accompany the county agent

to club meetings and other gatherings.

Through the girls’ work just outlined the way was paAed

for the rapid development of demonstration work for women.
The first approach to the work for women was made by visits

to the homes for the instruction of the daughters. The first

instruction to the women was mainly incidental to the girls’

work, but much of this incidental work was of very great im-

portance. The earliest demonstrations made by the women
in their homes under the instructions of the home demonstra-

tion agent were in practical everyday cookery, stress being

laid upon varied diet. The use of homemade fireless cookers

was taught, and assistance was given in making simple

sanitary improvements in the home and in selecting proper

wearing apparel and household furnishings.

Ten rural women’s clubs have been organized, each holding

meetings every two weeks. Women who formerly seldom

left their homes now attend these meetings regularly. A
keener interest is manifested among them in the affairs of the

home and community, and the pleasure and benefit derived

from intercourse with others is evident. Six of these ten

rural women’s clubs are affiliated with a county organization,

giving helpful intercourse between the women of the rural

districts and the women of the city. The county agent meets
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regularly in turn with all these clubs A uniform constitu-

tion and by-laws is used, but very little stress is laid on par-

liamentary law. The programs vary accoraing to the plans

and desires of the local members, but those sent out by the

extension division of the University of Tennessee, represent-

ing that institution and the Department of Agriculture, are

followed as closely as possible. The meetings are held in the

country school buildings and at some of the homes. The

materials for demonstrations usually are provided by the

women themselves, who have an opportunity to express their

preference as to the foods prepared. Lessons in serving and

in the use of household conveniences are always in demand.

A program which is always welcome includes the study of

wearing apparel. To illustrate a lesson in wearing apparel

the county agent borrows from some of the leading depart-

ment stores of the city articles of wearing apparel for women,

girls, and young children. By this means good taste, appro-

priateness, and the value of durability in the selection of

garments are taught.

At some of the meetings members have been called upon to

give demonstrations of the things they do best. There are

100 farm women members of the 10 clubs. Under the guid-

ance of the county agent 35 of these women have made, in

their own homes, all of the demonstrations outlined, includ-

ing bread making, meat cookeiw, vegetable cookery, and can-

ning, and have adopted these as a part of their daily and
yearly tasks. The number of labor-saving and sanitary im-

provements in the home which have been made and installed

include 40 fireless cookers, 4 iceless refrigerators, 150 fly

traps, 40 homes screened against flies and mosquitoes, 15

porches screened, 15 more convenient ironing boards, 6 wheel

trays for the saving of steps from the Idtchen to the dining

room, 3 homemade shower baths, 4 kitchen cabinets, 10

water systems, 3 dumb waiters, and a number of stools and
other devices in the kitchen to enable the women to sit while

they work. In addition to these homemade devices the

following were purchased: Ten fireless cookers, 4 kitchen

cabinets, 40 kerosene stoves, 25 gasoline irons, 15 canning

outfits, 15 incubators, 10 brooders, and a number of home
lighting devices.
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Annuiilly the East Tennessee Fanners* Conference is held

at luioxville at the College of Agriculture, Avliich is very

hu'gely attended. In recent years it lias had a Avoman’s

section. During the first year of the work for Avomeii in

Hamilton County it was difiicult to iiersuade any of the

women and girls to attend this meeting. The last conven-

tion had a 50 iier cent increase in the attendance of women,

many of Avhom represented their dubs as delegates, Avhile

others provided their own expenses.

Perhaps one of the most commendable achievements is

the operation of the market booth in the market house at

Chattanooga. The influence of the county home demonstra-

tion agent materially aided in the establishment of the

central market house by the city commissioners. On ac-

count of this fact and through the influence of many promi-

nent Avomen, the city commissioners gave a stall for the can-

ning-club girls and their mothers. Eecently a larger booth

was provided, a canning outfit installed, and a gas stove

fitted up for use in filling orders for baked foAvl, jellies, fruit

butters, etc. The club Avomen of Chattanooga have given

excellent cooperation in this venture. At present this ex-

change is running A^ery smoothly, with a club girl in charge.

Her percentage collected on sales in one Aveek recently

amounted to $18.40. The women are charged 15 per cent

and the girls 10 per cent for the handling of their products.

This percentage goes to those wdio spend their time in oper-

ating the booth. The sign above the stall is very attractiA^e,

and the girl in charge Avears a simple white waist and the

uniform cap and apron Avith the symbol of the club embroid-

ered on it. Taa'o girls are occupied in the work on Satur-

days. Homemade articles of food are sold exclusively.

These include bread, beaten biscuit, candy, cakes, and 4-H
brand canned products. Before the establishment of this

booth the disposal of canned goods A\^as a problem. Now, no

matter what the crop may be, the canned goods are sold

locally at adAmnced prices. Many girls with unusual skill

have customers who come in and purchase only articles made
by these girls. During the holiday season holly wreaths

and hand-crocheted articles are sold. Orders are also taken

for handmade rugs, woven, braided, or crocheted.
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The Girls’ Canning Club Exchange has remarkable co-

operation from other stall keex:)ers in the market house, and
the market master himself acts as sponsor for the club stall

and renders every assistance in his povrer. The home dem-
onstration agent visits the booth from time to time and gives

suggestions and help in the successful management of the

venture.

The effect of this work upon the women and girls of Ham-
ilton County and upon the rural life itself is greater than

this brief outline can indicate. The home demonstration

work has become a permanent part of the educational activ-

ities of the county and has the cooperation of the city school

system, county superintendent, rural-school teachers, federa-

tion of women’s clubs, county and city public officials, and

the men, women, and children who make up the farming

population of the county.

ANSON COUNTY, N. C.

Anson County lies along the Yadkin Eiver, on the south-

ern boundary of North Carolina, in the Piedmont section,

east and south of Charlotte. The last census showed that

there were 3,332 farms, of which one-half were operated by

white farmers. The average size of farms is 87 acres, of

which 3-l:.9 acres is improved land. Eighty-one per cent of

the area of the county is in farms. The county may be con-

sidered one of the better counties of North Carolina. The
percentage of farms operated by tenants is 63.6 per cent.

In 1913 a woman agent w^as employed for the first time,

and a small canning club of 26 rural girls was organized.

Fifteen of these girls are still at work as leaders in their

communities. At four rural centers the girls gave parties ”

to raise the money for the purchase of their canning-club

outfits. The canning outfits purchased were used coopera-

tively either at the homes or at the schools. An excellent

spirit of cooperation was manifested in the early stages of

the work by such examples as follow: At one place one of

the girls had no way of bringing her tomatoes to the place

chosen for the canning demonstration. The other girls took

turns in going after them, and one of the neighboring farm-

ers did all of her plowing free of cost. On a number of
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occasions ^vlien club members were ill and unable to attend

meetings the other members did the work for the disabled

ones and canned their vegetables for them.

During the early history of the work it was difficult to get

sufficient cans to supply the girls. The county superinten-

dent of schoools worked actively with the home demonstra-

tion agent, and the second year the club members purchased

all their cans cooperatively, resulting in an order for a car-

load containing 35,000 cans. In 1916 the business men en-

tered into this cooperation and 70,000 cans were ordered for

use in the county.

In 1916 in the girls’ work there was an enrollment of 154

girls in the various clubs. Accurate reports were obtained

from 130 of these, showing the production of 40,036 pounds

of tomatoes, 31,794 pounds of beans, and 800 pounds of pep-

pers. These girls put up 42,069 containers of products from

their gardens and nearly 6,000 additional containers from

the products of the farm and orchard, usually allowed to go

to waste. They learned sewing and dressmaking by making
their caps and ajDrons, and a few of them made uniform

dresses.

The work has assisted in bringing about a spirit of mutual

helpfulness that has had a good influence on the homes and
the communities. It has broken down barriers existing be-

tween families because of differences in education, social

standing, and w^ealth. It has caused the girls and mothers

who have had better chances to reach out and help their less

fortunate neighbors.

In the fall of 1915 a meeting was held on the front porch
of one of the homes in Eocky Kiver community. The home
demonstration agent called the meeting by writing to her

canning-club members, requesting them to ask their mothers
and neighbors to come to the meeting and bring a few jars

of products canned during the summer. There were 38

women present. The products brought furnished an intro-

ductory topic. The home demonstration agent talked to

them about canning and preserving, and led from that to a

talk about what might be done for the general improvement
of their school building and grounds, and also regarding the
development of pride of the people „ of their community.
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Those present were urged to hold a general meeting for this

purpose. They said that such a meeting had never been

held in their school, and they were afraid that it would not

amount to anything. However, two weeks later they held a

meeting which resulted in the raising of $56. From this

small beginning grew the movement which added a new
room to the building, painted it inside and out, got addi-

tional funds for a library, and seeded the lawn in grass.

Now they have an excellent two-teacher school. In the sum-

mer of 1916 they planted an acre in cotton and a border of

flowers around the school building. They have a com-

munity club, holding regular meetings, and an excellent com-

munity fair.

Anson County now has 11 community clubs, in some of

vdiich both men and women are members. They have given

special thought to the improvement of school buildings and

grounds, better roads, campaigns against flies and other in-

sects, study of foods, and social life for old and young.

Such an organized community can better command the serv-

ices of the county agent, the home demonstration agent, and

the specialists of the extension division, as well as the officers

of the State department of education and the Public Health

Service.

In many of these clubs dairy work has been taken up, espe-

cially by getting the assistance of the dairy specialists from

the extension division at Raleigh, wdio give illustrated lec-

tures and special lessons in butter maldng, equipment used,

etc. These lessons are given in the homes, resulting in great

improvement in the home butter making. One woman re-

ports that two years ago she used to send her butter to town
in a tin bucket and received 15 cents x^er j)oimd for it

;
now

she sells all she can make for 30 cents 'per pound, put up in

1 -pound prints.

Canning for market and home use apjoeals very strongly

to these country women, and the proceeds of their sales have

assisted them in the improvement of their homes. Poultry

raising is also very popular, and there are 150 poultry-club

members in the county, A recent report from four women
shows that the income from poultry, eggs, and butter

amounted in one year to $119, $160, $183, and $227, re-

spectively.
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The frequent holding of meetings and denionstriitions in

the homes has had a beneficial iuliiience upon the home life

itself. Better utensils for cooking have been purchased, and

tlaere has been a marked improvement in labor-saving devices

aud in the general quality of work done.

This county has one cooperative butter-selling association.

During the winter turkeys and chickens are sold coopera-

ti\'ely at 2 cents per pound above the market price. Eggs

are sold on the local market, because the price is excellent.

Such standards of quality and uniformity have been estab-

lished in the home canning as to insure the sale of all the

products put up by the women and girls.

This again is but a brief outline of vSome of the things ac-

complished in a single county. The people of Anson County

are living under better conditions and the farm women realize

the need and importance of more conveniences, esiDecially

labor-saving devices for the home. The skill and experience

acquired by the women and girls have qualified them to earn

more money on the farm and to contribute materially to the

farm income. The relation of food to Imtter health and more
eflicient vrork is more clearly understood. The sentiment for

better education of the children has been greatly stimulated

and better social conditions exist. The women feel that each

contributes to the success and pleasure of the monthly meet-

ings, annual picnics, and community fairs. The farm women
of Anson County are developing into a community of in-

terest and a high type of rural life.

DARLINGTON COUNTY, S. C.

Darlington County is located in the northeastern part of

South Carolina. In 1910 it had a population of 36,027, and
there were 4,207 farms in the county, according to the last

census, 27.5 per cent of which are managed by the owners
and 72 per cent by tenants. Among the white farmers about
half are owners and half tenants. The large majority of

the negro farmers are tenants. This is distinctly one of

the better counties of the State, having a large production of

very excellent cotton.

A home demonstration agent has been employed in the
county for four years. As is usual in the counties of the
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South, the "work Legiiii wuth the gh‘ls in gardening and can-

ning, gradnallj extending and Ijroadening its influence and

service to the mothers. Excellent results Avere obtained

among the girls in gardening, canning, poultry work, and

bread making. While the wmmen w^ere much interested,

actiAW demonstrations wdth them w^ere not begun until the

spring of 1915.

At present, howeAmr, 19 rural women’s clubs hold regular

meetings and have a total enrollment of 457 members, which

is practically equal to one-half of the white oAAuier farmers

of the county. These women haA^e carried out, under the

instruction of the home demonstration agent, in their homes,

during the past year, 190 demonstrations in bread making,

140 special demonstrations in meat cooking, 225 demonstra-

tions in jelly making, 175 demonstrations in the cooking

of vegetables, and 250 demonstrations in canning; 87 fireless

cookers, 145 iceless refrigerators, and 160 ‘flytraps haA^e been

made or installed; 70 houses liaA^e been screened against flies

and mosquitoes, 11 wheel trays built, 12 convenient ironing

boards constructed, and 3 w-aterAAmrks systems installed. In

addition to these things, the following have been purchased

:

Six barrel churns, 8 washing machines, 13 bread mixers, and

3 Avheel trays.

Through the girls’ work the interest in gardening in the

county has increased rapidly. Winter gardens now contain

cabbages, turnips, lettuce, onions, beets, carrots, kale, spin-

ach, and collards. Formerly not only were winter gardens

rarely to be found, but as a rule they contained only collards.

During the winter of 1916-17, 101 winter-garden demonstra'

tions Avere conducted by the girls and women under the

advice of the home demonstration agent. Many hotbeds

have been built at schoolhouses under the superAusion of the

agent. The plants from these are sold and the proceeds used

in improving the schools, as by painting the schoolhouses,

buying sanitary drinking fountains, building septic tanks,

etc. A number of the women and girls are raising winter

vegetables for sale in the near-by towns.

The raising of pure-bred poultry for market, better methods
of cooking and serving food, home conveniences, school

lunches, proper diet for the family, care of milk, making
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butter and cottage cheese, etc., have been lines that have at-

tracted much attention and have increased the quantity and

quality of these iDroducts used in the homes. The women
also have been interested in the curing of hams and bacon

for home use, and good methods have been introduced. In

improvement of home grounds and the planting of flowers,

trees, shrubs, and vines considerable work has been done.

Here again the social side of country life has been deeply

touched, manifesting itself in many social gatherings and

community fairs. In fact, Darlington County now enjoys

one of the largest organizations for the work in any county

in the South. Demonstration work has developed so rapidly

and demands have been so insistent that, through the activi-

ties of the county people themselves, funds have been sup-

plied for the employment of an assistant to the county home
demonstration agent, both women being employed for 12

months in the year.

COMMENT.

It is difficult to present the results of a work which comes

into such intimate contact with the home life. An attempt

has been made to describe what is being done rather than

to lay down any principles or policies to be pursued in the

work. The activities described are typical of the home
demonstration work now being conducted in the 15 Southern

States, and is fairly comparable with that more recently

started in the 33 Northern and Western States.

The State colleges of agriculture and the United States

Department of AgTiculture are cooperating in the work both

in the North and in the South. Of the budget for home
economics extension work for all of the 48 States for the

fiscal year ending June 30, 1917, amounting to $778,177,

$574,584 are being expended by the Southern States through
the extension divisions of the colleges. In each of these

States there are many commendable results of individual,

community, and county effort, from which these few examples
have been selected for presentation.



COOPERATIVE WORK FOR ERADICATING CITRUS
CANKER.

By Kael F. Kellee^^fan,

AssocAate Chief, Bureau of Plant Industry.

INTRODUCTION OF THE DISEASE.

F or a little more than Uvo j^ears the Federal Govern-

ment and the Gulf States have been engaged in a joint

campaign for the purpose of eradicating from the United

States the disease of citrus fruit and trees called citrus canker.

This undertaking is unique in character in that it is the first

instance of the use of Federal funds appropriated specifi-

cally for the eradication of a plant disease. It is of over-

whelming importance to the citrus industr^y because citrus

canker has been recognized as the most contagious of all

known plant diseases and the most destructive of commer-
cial values.

The origin of the disease is obscure. It appears probable

that it is native in Chosen (Korea) or in south China and
that from China it has been carried to Japan during rather

recent yearSj but there appears to be no doubt that it has

been introduced into this country direct from Japan. The
first observation regarding a plant disease which pre-

sumably was citrus canker is with reference to nursery

stock introduced into Texas in 1911. It is not improbable

that earlier shipments of nursery stock were infected, and
it is certain that many later shipments of Citrus trlfoliata

orange seedlings from Japan, both into Texas and into other

Gulf States, Avere infected.

DISEASE CHARACTERISTICS AND EARLY CONTROL
EFFORTS.

Citrus canker is primarily a leaf-spot and fruit-spot, al-

though it also affects twigs and even old bark and wood.

In its early stages, however, it resembles the sour-scab of

citrus trees, a troublesome but not an especially serious dis-

ease that is widely prevalent in the South. Until late in the

year 1913 plant jDathologists and nurserymen did not clearly

distinguish between these two diseases, and, therefore, prior

to its recognition and the determination of its serious char-

acter, the shipment of infected nursery stock was probably

taking place throughout the southern areas where citrus cul-

ture was being extended.

267
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During the seasons of 1916 and IDld special elTorts were

made by State nursery inspectors, by nurserymen, and by

cirrus growers to check the spread of the disease by compleco

defoliation of infected stock followed by immediate and

thorough spraying with strong Bordeaux mixture and by

painting visible infections with Bordeaux paste. These

treatments were ineffectual, however, and citrus growers in

sondieastern Florida became so concerned over the rapid and
destructive spread of citrus canker and the failure of the

methods usually employed for controlling plant diseases

that they originated the plan of spraying infected trees with

burning oil, thus completely destroying them. Eradication

work of this charactei" was undertaken immediately and
financed almost entirely by private subscriptions, but the

disease appeared to be gaining upon the forces attempting to

control it. Eecognizing that a severe epidemic menaced the

citrus industry and that neither the citrus industry nor the

States concerned were prepared to deal promptly and ade-

quately with this emergency, on December 4, 1915, the Sec-

retary of Agriculture suggested for consideration by tl:c

Congress the desirability of the immediate appropriation of

sufficient funds to cooperate during the winter and spring
with State officials, organizations of growers, and individ-

uals to continue the eradication campaign under way in

Florida and to organize similar inspection and eradication

campaigns in the other States believed to haiffior citrus

canker.^ As a further protection, under date of December
10, 1914, the Secretary of Agriculture promulgated a quar-

antine, effective January 1, 1915, that prevents the introduc-

tion into the United States from all foreign countries of
citrus nursery stock, including buds, scions, and seeds.

An immediate and rapid inspection of the Gulf region by
an agent of the Federal Horticultural Board of the Depart-
ment of Agriculture, supplemented by reports from State
officials, indicated the occurrence of infected citrus trees in
more or less widely separated and sharply defined localities

from southeastern Florida to southern Texas.
The cooperative work of inspecting citrus groves and

nurseries and destroying infected trees was begun in Florida
immediately upon the approval of the urgent deficiency act

1 The urgent deficiency act approyed Jan. 25, 1915, provided $35,000 for thV
purpose.





Citrus-Canker Infections of the Light-Brown, Spongy, Raised
Character Found Chiefly in Warm Moist Weather, Showing
the More Flattened Dark Spots Frequently Found During
the Winter or Cool, Dry Weather.
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of January 25, 1915, and shortly afterwards cooperative

agreements for similar work were made with Alabama.

Texas, Louisiana, and Mississippi.

Meantime the disease has been criticall}^ studied both

in the laboratories of the Department of Agriculture and

the State experiment stations, and its cause, though twice

erroneously reported to be a fungus, has been definitel}"

proved to be a bacillus new to science, which is apparently

unable to infect plants other than the species of the genus

Citrus or its close relatives. This new bacillus has been

named Pseudomonas dtri. The spots, or cankers, occur-

ring on leaves, twigs, or fruit are not especiallj^ difficult to

recognize. As shown in Plates LIX and LX, the cankers

may vary from less than one-eighth to about one-fourth of an
inch in diameter, and they may occur on green fruit (esj^e-

cially of lemon, grapefruit, and orange), on the bark (espe-

cially of young twigs), and upon leaves. By far the

greater number of cases are found at first affecting only the

leaves. The spots are reddish brown, raised slightly above
the level of the healthy surface, and frequently are sur-

rounded by a rather indistinct narrow ^^ellowish zone.

Leaves are especially characteristic, for, as shown in Plates

LXI and LXII, the spots go clear through the leaf and are

almost equally prominent on. the upper and lower surfaces.

They may be slightly mottled, and usually the older spots

at least have broken through the thin outer layer or epider-

mis of the leaf. Before breaking through the leaf surface

the cankers are smooth and almost waxy, but they after-

wards have a corky appearance.

DRASTIC CONTROL MEASURES NECESSARY.
If spots or cankers fitting this description are found in

any citrus grove, the owner of the property should at once

take all possible precautions to avoid spreading the disease,

lest it prove to be citrus canker. He should prohibit

all visiting to that or adjacent groves, stop all cultivating or

other wmrk, and should send for a State specialist^ to defi-

nitely determine the disease. If this is not possible, a few

infected leaves may be picked off, wrapped in paper, sealed

1 Aid may be requested from Wilmon Newell, Plant Commissioner, Gaines-

ville, Fla. ; G. C. Starcber, State Horticulturist, Auburn, Ala. ;
R. W. Harned,

State Entomologist, Agricultural College, Miss. ; E. Lee Worsliam, State Ento-

mologist, Atlanta, Ga. ; J. B. Barrett, State Entomologist, Agricultural Experi-

ment Station, Baton Rouge, La. ;
Ed. L. Ayers, Cbief Nursery Inspector, Hous-

ton. Tex.
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in a heavy envelope, and forwarded to State authorities or to

the United States Department of Agriculture. After pick-

ing these infected leaves, the owner should thoroughly wash

his hands in a disinfecting solution.

If a tree is found to be actually infected with citrus canker

the wisest course to pursue is to burn it at once. Although

this treatment is extremely severe, it is the only one which

has been found practicable and effective in checking the

spread of the disease. This method of eradication, first used

in Florida in the autumn of 1914, has been adopted through-

out the entire region where citrus canker has been found,

and additional safeguards not at first recognized as neces-

sary are now employed.

THOROUGH DISINFECTION PRACTICED.

Inspectors for citrus canker are required to wear suits

similar to the overalls worn by thrashing crews or by garage

mechanics, completely covering their usual clothes. Leggins

and canvas hats are also required. These must be completely

and thoroughly disinfected in a 1 to 1,000 solution of bi-

chlorid of mercury before entering citrus properties and

upon leaving citrus properties, and at the same time the in-

spectors must thoroughly disinfect their shoes, hands, and
faces. The inspectors are instructed to avoid touching any

citrus trees when inspecting them, though if it becomes

necessary to move a limb in order to thoroughly inspect a

tree, this can be done with especial precautions to avoid as

far as possible the chances of spreading contagion from dis-

eased spots as yet not visible to the naked eye. All appa-

ratus taken into citrus groves, such as oil cans and special

pumps for spraying oil or formalin, etc., must be thoroughly

sprayed with disinfectants before being taken from the

orchard. Upon finding infected trees, the ground under the

tree should be sprayed thoroughly w'ith a 5 per cent solution

of formalin, and esioecially in properties where grove trees

are of considerable size the spra^dng with a 1 per cent

formalin solution of all apparently healthy trees adjacent

to infected trees which are to be destroyed is advised.

These precautions are more extreme than have been found
necessary in fighting any other plant disease, yet they are

necessary on account of the extreme infectiousness or con-

tagiousness of citrus canker; and partly because of this the

success of the campaign for the eradication of citrus canker
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may be expected to establish a new era in preventive and

control work in dealing with plant diseases.

THE SPKEAD OF THE DISEASE.

There have been periods during Avhich it has been impos-

sible to continue work in all States because of occasional lack

of funds.^ As a whole, however, the campaign has been

practically continuous up to the present time, and the dis-

tribution of the disease is not greatly different from what an

experienced pathologist should have been able to predict

from the circumstantial evidence more than a year ago.

Knowing that infected nursery stock had been shipped into

Texas in 1911, that suspected stock from Japan had at sub-

sequent periods been shipped into other States, and that

citrus stock exposed to infection in nurseries in each of

the States concerned had been distributed, it is obvious

that the disease must have been widely spread throughout

the citrus-growing territory. As might have been expected,

therefore, the more and more thorough inspections of the

southern citrus territory showed that citrus canker was more
widely distributed than the preliminary observations had
indicated. Severe tropical storms during the two past sea-

sons, in addition to the usual means of spreading the con-

tagion, considerably increased the number of properties in-

fected. Even at the worst, however, but a very small frac-

tion of the citrus properties of the South have been in-

fected, and those in California have escaped completely.

Furthermore, the infected properties usually can be cleansed

of the disease before many trees are lost.

The grapefruit, the orange, the lime, and the lemon are

so readily infected with citrus canker that it does not appear

probable that any method except that of complete de-

struction of all infected trees will serve to check the dis-

ease in any locality. With other varieties of citrus, and
especially Satsuma oranges, it appears probable that the

burning off of diseased leaves and branches, immediately

followed by thorough spraying with strong disinfecting

solutions, may arrest the spread of the disease, and careful

^ Since the autumn of 1914 three Federal appropriations have been made for

cooperative work for the eradication of citrus canker ; $35,000 in the urgent

deficiency act of Jan. 25, loifi
; $300,000 in the urgent deficiency act of Feb. 28,

1916 ; and $250,000 in the agricultural appropriation act of Aug. 11, 1916.

The State contributions, being often personal and local in their nature, are not

in all cases completely recorded, but they are estimated to be $3,500 from Ala-

bama, $300,000 from Florida, $2,000 from Georgia, $30,000 from Louisiana,

and $11,000 from Texas
; a grand total, from all sources, of $931,500.
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and extensive tests of this modified plan are now under way.

Even with Satsnma oranges it appears that the disease is

almost uncontrollable if infected orange, grapefruit, or

trifoliate orange plants are near by. Satsnma trees, on the

other hand, frequently show the disease so slightly at first

that the injuries are almost indistinguishable. Because of

these facts, it is becoming obvious that in regions where

citrus canker is appearing the attempt to grow these differ-

ent varieties of citrus plants on the same propert}^ or even

in the same general locality seriously jeopardizes the suc-

cess of either variety.

ERADICATION CONTINGENT UPON CONTINUED EFFICIENT
WORK.

The progress of the inspection and eradication work has

been sufficiently encouraging during the past two seascms to

give rise to the confident expectation of completely eradicat-

ing citrus canker from this country, provided effective woiffi

may be maintained constantly for a period of at least two or

three years longer. All or practically all of the infected and
suspected areas are known, and though it is impossible to

find at once all dormant or undeveloped cases of canker,

even in groves or nurseries where occasional diseased trees

are found and burned, the number of infected trees appear-

ing from month to month is decreasing, and the total number
of infected trees during the past season was Smaller than

during the season before, especially in the commercially im-

portant orange and grapefruit regions.

The cost of conducting work of this character is very

heavy: but, in view of the magnitude of the industry in-

volved, the total sums expended to the present time represent

but a small fraction of 1 per cent of the capitalized values

that are threatened, and the continuation of the work
appears to be both essential and well justified.

There remains always the hope that some less drastic

method of combating citrus canker may be discovered, and
therefore experiments are under way in different portions of

the South carefully to test different methods of spraying and
other treatments; it should at least be possible to develop
spraying as an auxiliary method to appoint where losses of

trees from secondary infections may be negligible instead

of forming as they now do a very considerable part of the
loss caused by the spread of citrus canker.



THE PRACTICAL USE OF THE INSECT ENEMIES
OF INJURIOUS INSECTS.

By L. O. Howaed,

Entomologist and Chief, Bureau of Entomology.

INTEODUCTORY.

Among the many things which the Department of

Agriculture has done for agriculture and horticulture

in the United States, yevy few have been as spectacular and
as immediately beneficial as the introduction of the Austra-

lian ladybird, or lady-beetle, from Australia in the eighties

to destroy the white, fluted, or cottony-cushion scale, which

at that time threatened the absolute extinction of the orange

and lemon gi’owing industry in California. The immediate

and extraordinary success of this experiment attracted at-

tention all over the civilized world, and, although it was fol-

lowed by very many impractical and unsuccessful experi-

ments of a similar nature, remains as the initial success in

much beneficial worl^ which since then has been carried on

both in this country and in others.

The whole story of this work, and of later efforts of the

same kind, has been told at length in Bulletin 91 of the

Bureau of Entomology, published in 1911, but a competent

resume has never appeared in the Yearbook, and the retell-

ing of it in more summary form will possibly prove of gen-

eral interest.

THE AUSTEALIAN LADYBIRD AND THE FLUTED SCALE.

In the early seventies of the past century there appeared

upon certain acacia trees at Menlo Park, Cal., a scale insect,

which rapidly increased and spread from tree to tree, at-

tacking apples, figs, quinces, pomegranates, roses, and many
other trees and plants, but seeming to prefer orange and

lemon trees. This insect, which came to be known as the

white scale, or fluted scale, or the leerya (from its scientific

name), was an insignificant creature in itself, resembling a

small bit of fluted white wax a little more than a fourth of

27354159“—TBK 1910—18
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an inch in length. But when the scales had once taken pos-

session of a tree they swarmed over it until the bark was

hidden
;
they sucked its sap through their minute beaks until

the plant became so feeble that the leaves and young fruit

dropped off, a black smut fungus crept over the young twigs,

and the weakened tree gradually died.

THREATENED EXTINCTION OF THE CALIFORNIA CITRUS INDUSTRY.

In this way orchard after orchard of oranges, worth a

thousand dollars or more an acre, was utterly destroyed, the

best fruit-growing sections of the State were invaded, and

ruin stared the fruit growers in the face. This spread was

rather gradual, extending through a series of years, and it

was not until 1886 that it was so serious as to attract national

attention.

In this year (1886) an investigation was begun by the

Department of Agriculture. Two agents of the Division of

Entomology, Messrs. D. W. Coquillett and Albert Koebele,

were sent to California to study the problem of remedies.

In the course of a year the complete life history of the insect

had been worked out and a number of washes had been dis-

covered that, applied to the trees in the form of a spray,

would kill a large proportion of the pests at comparatively

slight expense (say from one-half to one-third of a cent per

gallon) . It was soon found, however, that the average fruit

grower would not take the trouble to spray his trees, largely

from the fact that he had experimented for some years with

inferior washes and quack mixtures and from his lack of

success had become disgusted with the idea of using liquid

compounds; something easier, something more radical, was
necessary in his disheartened condition.

IMPORTATION OF THE AUSTRALIAN LADYBIRD AND ITS SPECTACU-

LAR SUCCESS.

Meantime, after much sifting of evidence and much cor-

respondence with naturalists in many parts of the world, it

was decided by Prof. C. V. Eiley, at that time Chief of the
Division of Entomology of the Department of Agriculture,
that the white scale was a native of Australia and had been
brought over to California accidentally upon Australian
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plants. In the same way it was found to have reached

South Africa and New Zealand, in both of which countries

it had gradually increased and had become almost as great

a pest as in California.. In Australia, however, it did not

seem to be abundant and was not known as a pest, which

was assumed to be evidence of the fact that Australia was
the native home of the species, and that there must exist

there some natural check to its increase. It therefore be-

came important to send a trained man to Australia to inves-

tigate this promising feature.

It happened at that time that the appropriation bill for

the Department of Agriculture prohibited foreign travel,

but it also happened that some appropriations had been

made to the Department of State to provide for an exhibit

from the United States which was to be held at an interna-

tional exposition at Melbourne. So by arrangementswith the

Department of State and the United States commissioner to

the Melbourne Exposition, Mr. Frank McCoppin of San
Francisco, it was planned to send an expert assistant from
the Division of Entomology to Australia to study the con-

ditions of the fluted scale in regard to parasites and other

natural enemies, his expenses being paid from exposition

funds. Mr. Albert Koebele was chosen for this work. In

order to justify this expenditure from exposition funds, the

Department of Agriculture sent another agent, the late Prof.

F. M. Webster, to prepare a report for the commission on

the agricultural features of the international exposition.

Koebele proved to be an excellent choice. He was a

skilled collector and the best man who could have been

selected for this work. He at once found that Prof. Eiley’s

supposition was correct—^there existed in Australia small

flies which laid their eggs in the fluted scales, and these eggs

hatched- into grubs which devoured the pests. He also

found a remarkable little ladybird, a small, reddish-brown,

convex beetle which breeds with marvelous rapidity and
which, with voracious appetite and at the same time with

discriminating taste, devours scale after scale, but eats

fluted scales only and does not destroy other insects. This

beneficial creature, now loiown as the Australian ladybird,

or the Vedalia (fig. 8), was at once collected in large num-
bers, together with several other insects found doing the
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same work. Many hundreds of liAung specimens, with

plenty of food, were packed in tin boxes and placed on ice

in the ice box of the steamer at Sydney. They were carried

earefLilly to California, where they were liberated upon

orange trees already inclosed in gauze by Mr. Coquillett at

Los Angeles.

The results more than justified the most sanguine expecta-

tions. The ladybirds reached Los Angeles alive, and, with

appetites sharpened by the long ocean voyage, immediately

fell upon the scales and devoured them one after* another

without rest. Their

hunger temporarily

satisfied, they began

to lay eggs. These

eggs hatched in a

. few days into active

grublike creatures—

the larv^ of the

beetles— and these

grubs proved as vo-

racious as their par-

ents; they devoured

the scales right and
left, and in less

than a month trans-

formed into beetles.

And so the work of

extermination went

on. Each female
beetle laid on an average 300 eggs, and each of these eggs

hatched into a hungry larva. Suppose that one-half of

these larv^ produced female beetles, a simple calculation

will show tiiat in 5 months a single ladybird became the

ancestor of 75 billions of other ladybirds, each capable of

destroying ver}^ many scale insects.

Is it any wonder, then, that the fluted scale soon began
to disappear? Is it any wonder that orchard after orchard

was entirely freed from the pest, until in the course of less

than 5 years hardly an leerya was to be found in California ?

In fact, in less than a year from the time when the first of

Fig. 8.—The Australian- ladybird {yovlus cardi-

nalis), an imported enemy of the dated scale :

Ladybird larvjB feeding on adult female
scale and its egg sac ; h, pupa of ladybird

;

Cf adult ladybird
; d, orange twig, showing

scales and ladybirds, a-c^ Enlarged; d, nat-

ural size. (Marlatt.)
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these hungry Australians was liberated from its box in Los
Angeles the orange trees were once more in bloom and were
resuming their old-time verdure. The Icerya had prac-

tically become a thing of the past.

The general effect of this extraordinary California success

on the horticultural world at large was striking, but not

whollj^ beneficial. Many enthusiasts, headed by certain Cali-

fornians, concluded that it was no longer necessary to use

insecticidal mixtures and that all that was necessary in order

to eradicate any insect pest of horticulture or of agriculture

was to send to Australia for its natural enemy. In fact, it

is safe to say in a general way that, by blinding people to

other and immediate measures of control, this success re-

tarded the general warfare against injurious insects in the

State of California.

The fact that the Vedalia prej^s only upon the fluted scale,

and perhaps upon some very closely allied forms, was dis-

regarded, and it was supposed by many fruit growers that

it would destroy any scale insect. Therefore the people in

Florida, wdiose orange groves were suffering from the long

scale and the purple scale, sent to California for specimens

of the Yedalia to rid their trees of these other scale pests.

Their correspondents in California sent them specimens of

the beetle in a box with a supply of the fluted scale for food.

When they arrived in Florida the entire contents of the box

were placed in an orange grove. The result was that the

beneficial insects died and the fluted scale gained a foothold

in Florida, a State in which it had never before been seen.

It bred rapidly and spread to a considerable extent for some
years and did an appreciable amount of damage before it

was finally subdued.

On the other hand, the work of this predatory beetle in

other parts of the world has been of the same successful

character as that in California, wherever it has been intro-

duced for the purpose of destroying the fluted scale or an-

other species of the same genus. It w^as introduced into

New Zealand, into South Africa, into Portugal, into the

Hawaiian Islands, Italy, S^^ria, Egypt, and recently into the

south of France, ever^nvhere reducing the fluted scale from
alarming numbers to practicall}^ none. In no case does it

appear absolutely to have exterminated the fluted scale;
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always a few are left, which sometimes multiply so as to

necessitate a reintroduction of the Vedalia.

WHY THE AUSTRALIAN LADYBIRD WAS SUCCESSFUL.

It thus appears that in this ladybird beetle we have an

almost perfect remedy against the fluted scale. There have

been no failures in its introduction to any one of the differ-

ent countries to which it has been carried. Its success has

been more perfect than that of any other beneficial insect

which has so far been tried in this international work, that

which comes nearest to it being the introduction of the

parasites of the cane leafhoppers into Hawaii, which will

be referred to later. There are good reasons for this—rea-

sons which do not hold in the rela-

tions of many other beneficial in-

sects to their hosts. In the first

place, the Vedalia is active, crawls

rapidly about in the larval state,

and flies rapidly as an adult beetle,

whereas the fluted scale is fixed to

the plant, does not fly, and crawls

very slowly when first hatched and
later not at all. In the second place,

the Vedalia is a rapid breeder and
has at least two generations during

the time in which a single genera-

tion of the scale insect is being de-

veloped. In the third place, it feeds

upon the eggs of the scale insect;

and in the fourth place, it seems to have no enemies of its

own; and this is a very strange fact, since other ladybird

beetles are destro^^ed by several species of parasites.

IMPORTATION OP BENEFICIAL PARASITIC INSECTS INTO
HAWAII.

PARASITES OF THE SUGAR-CANE LEAFHOPPER.

We have just referred to the Hawaiian work in the intro-

duction of parasites. About 1902 a leafhopper (fig. 9) was
found upon the sugar cane in Hawaii. It appears to have
been introduced with seed from Australia about 1898. It

spread rapidly, and in 1903 damaged the crop to the extent

Fig. 9.—Tho sugar-cane leaf-

hopper {Perkinsiella sac-

charicida) : Adult female.

Much enlarged. (Kirkaldy.)
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of $3,000,000. An expert was sent that year to the United
States to look for parasites. The next year this expert and
another went to Australia, collected more than 100 species

of parasites of leafhoppers, and, though failing with their

first consignment, sent in cold storage, were successful with

later shipments. The parasites reached Honolulu alive, were
reared in confinement, and liberated in the cane fields. The
year 1905 showed enormous loss from the leafhopper on
many plantations. In 190G certain of the parasites (see

fig. 10) began to multiply very rapidly.

In 1907 one very large plantation, whose crop had dropped
from 10,954 tons in 1904 to 1,620 tons in 1905 and to 826 tons

Fio. 10 .—Paranagrus optahiliSy a parasite of the sugar-cane leafhopper : Adult,
highly magnified. (Perkins.)

in 1906, made the next year 11,630 tons, almost entirely as

the result of the parasite introduction. In August, 1915, the

writer visited Hawaii and found that the situation with

regard to the sugar-cane leafhopper was almost perfect. The
canes were not damaged in any res^oect so far as could be

seen.' The leafhoppers were still present, but in insignificant

numbers. Where they had laid their eggs, these were almost

invariably parasitized by one of the introduced parasites.

There is, it is true, an occasional reappearance of the leaf-

hoppers in numbers, following the destruction of the para-

sites by trash-burning, and, at the time of this visit, on one
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large plantation on the island of Hawaii 10,000 acres were

so badly infested that a yield of only one-half a normal crop

was expected. But such recrudescences as this are, and

probably will be, fugitive.

P.VKASITE OF THE STJG.4.E-C.A.KE WEEVIL BOEEE.

Other results almost as valuable have been accomplished

in Hawaii by the introduction of a fly which is a parasite

of the sugar-cane weevil borer (fig. 11), an insect which tun-

Fig. 11.—The sugar-cane weevil borer {FliahdocneinL^ ohftcurKs) : Adult weevil,

from above
;

profile view of head and beak at left. Much enlarged.
(Original.) -

nels the canes and greatty reduces the crop. This parasitic

fly ivas found in British New Guinea by Mr. F. Muir, an
expert of the Sugar Planters’ Association, and after much
hardship and one failure it was successfully established in

Hawaii with extraordinarily beneficial results.

This Hawaiian experience was described by Eepresenta-
tive Mami in a speech made before Congress April 22, 1916,

with the introductory remark, “ I am going to narrate, very
briefly, a fairy story ”

;
but it was a true fairy story.
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REASONS FOR TtlE SUCCESS OF THE HAWAIIAN WORK.

Here, again, there were good reasons for the striking suc-

cess. The remote position of Hawaii and the simplicity of

its native fauna—practically all of its pests having been

introduced by commerce without their regular natural ene-

mies and multiplying enormously on account of the very

few native parasitic or predator}^ insects—account in part

for the success, since in just the same wa}^ when natural

enemies of imported pests are introduced they meet not only

an absence of insects such as secondary parasites or native

predatory species, but also find themselves in an equable

climate permitting continuous breeding all the year round.

As has been pointed out, the keen struggle for existence

between the ditferent native forms of insect life which is

seen in continental lands is absent in these islands, and with

introduced species the extreme simplicity of environment

which they find is enormously favorable to their multiplica-

tion.

CONDITIONS UNDER WHICH THE PROBLEM IS SIMPLE
' AND EASY.

It follows, then, that with certain accidentally imported
.

insects, nonfliers and attached to the same spot through

practically their whole life, the introduction of active and

more rapidly developing predators or parasites may reason-

ably be expected to be effective.

It follows, also, that injurious insects accidentally im-

ported into such isolated islands as Hawaii in the north

Tropics, which from their isolation have a very simple fauna,

may be kept in check with some degi^ee of certainty and with

some degree of rapidity by the introduction, from their

original home, of the parasites and natural enemies which

there may have kept them in check.

WHY THE PROBLEM IS USUALLY COMPLEX AND
DIFFICULT,

But wnth other kinds of injurious insects which have what

is called a complete metamorphosis, and which may exist in

the egg stage, in a crawling larval stage, in a quiescent

pupal stage, and as a flying adult, and which in their native
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homes are parasitized by whole series of species of para-

sites, some attacking them in one stage and some in another,

and still others in a, third, it is not such a simple thing to

introduce and acclimatize the parasites necessary to recon-

stitute the normal environment.

Moreover, in a great continental country like the United
States, with its very old assemblage of insect forms of in-

finite variety, with its remarkable variations in climate, in

altitude, in rainfall, we again have a much more compli-

cated problem.

The original claim of the Californians, that you have
only to send abroad for the parasite of any injurious insect

to bring about its subjugation, is thus obUously erroneous.

No trained entomologist would for a moment consider such
a problem a simple one, except under conditions such as

those described.

Hence it follows that with almost every accidentally in-

troduced insect pest the problem of bringing in its natural
enemies from its native home possesses very many factors
which must be considered, and these factors differ with
almost each kind of insect concerned. It is unwise and
most unpromising to attempt heterogeneous and miscella-
neous importations of parasites without careful study of the
host insect on its home ground and in its natural environ-
ment throughout the whole range of its existence and a
similar biological study of its parasites and natural ene-
mies under such conditions.

IMPORTATION OF PARASITES OF THE GIPSY MOTH AND
THE BROWN-TAIL MOTH.

Take the case of the gipsy moth and the brown-tail moth
in New England, for example. Here we had two pests well
known in Europe (the gipsy moth also being Imown in
Japan) which had become accidentally established in New
England and wdiich multiplied and spread alarmingly. In
their native homes entomologists had studied these insects
in a way for many years. Many of their native parasites
and other natural enemies had been recorded. It was well
known that in ordinary years in their native homes 90 per
cent of all that hatched were destroyed by these parasites
and natural enemies. Hence, after the first effort to exter-
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minate these insects before their spread had covered very

many square miles had failed, owing to the stopping of ap-

propriations by the State of Massachusetts, and the insects

had again multiplied and spread over an area of nearly

4,000 square miles, it was considered to be a most promising

operation to bring over from Europe and from Japan as

many larvae and pupae of these insects as possible, with the

certaint}^ that a large percentage of them would contain

parasites which, liberated upon American soil, would attack

the gipsy-moth and brown-tail-moth larvae and pupae devas-

tating the orchards and forests of New England. This was
done, and by the wholesale, but with the distinct under-

standing that immediate beneficial results upon a noticeably

gratifying scale could not be expected.

In varying numbers and with varying methods, the Euro-

pean and Japanese parasites of these two insects were im-

ported every year from 1905 to 1913, further actual impor-

tation work being then interrupted by the great war. More
than 30 species were imported during this time, and a number
of the most important ones have been acclimatized and are

rapidly spreading, and are at the present writing doing

excellent work and in many localities destroying more than

50 per cent of the injurious insects. More than 18,000,000

individuals of the parasites have been colonized in parts of

the infested area.

But this great experiment, extending over 11 years, has

necessarily comprehended the methodical experimental

study of all of the factors which affect’ the attempted accli-

matization of species in a new environment, many of the

characteristics of which are opposed to such naturalization.

It has been, in the freely translated words of Dr. Paul

Marchal, the eminent French biologist, “a gigantic bio-

logical analysis and synthesis bearing upon all the elements

which constitute the harmonic groupings of plant-feeding

insects, their predators, parasites, and hyperparasites—^the

taking apart piece by piece of the whole system, and its

partial reconstruction in a new environment, forcing it to

give the greatest possible stress to the elements most favor-

able to man and reducing to the minimum those which op-

pose their action.”
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DIFFICULTIES EXCOUKTERED IN THE ‘WORK.

To indicate in a faint way some of the difficulties en-

countered and some of the fluctuations of hope and the con-

trary which came about from time to time, it will be only

necessary to cite the experience with two of the imported

species.

There exists in Japan an egg parasite of the gipsy moth,

liO'w known as the Schedius (fig. 12). The first specimens

of this insect were reared from Japanese gipsy-moth eggs

sent to this country in 1908, and others issued in April,

1909. They bred rapidly, laying their eggs in American
gipsy-moth eggs (see fig. 18) brought into the laboratory,

and on through the summer at the rate of one genera-

tion a month. By the first of the following year 1,000,000

individuals were present in the rearing cages in the field

laboratory, and the following March the parasitized eggs
were divided into 100 lots, each of which contained approxi-

mately 10,000 parasites, and were put out in colonies, while a

large quantity of parasitized eggs remained and were placed
in cold storage awaiting the appearance of fresh eggs af the

gipsy moth in the latter part of the summer. This hope was
vain, however, and when the eggs were taken from cold
storage not a single living specimen remained. By the end
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of 1910 hopes of the survival of the species in the field were

almost abandoned, but in spite of this the insect has finally

accommodated itself to New England conditions and is breed-

ing rapidly and spreading slowly from points where it suc-

ceeded in maintaining itself, and now exists by millions in

regions infested with the gipsy moth.

Quite different was the experience with one of the Euro-

pean parasites, the Parexorista cheloniae (fig. 14), a species

which exists also in America but wdiich here does not seem

to parasitize the brown-tail moth larva because it is appar-

ently without defense against the poisonous barbed hairs of

this caterpillar. On the other hand, in Europe this para-

site is re]Dresented by a race, ap-
. ...

parently identical with the Ameri-

can race, but which has become

adapted to the brown-tail moth
physiologically and there para-

sitizes it with impunity. Attempts

were made, therefore, to introduce

the European form. It was brought

'.'-'V-
•^Cv •/,, ,1'')

’

Fig. 13.—Egg masses of the

gipsy moth. Enlarged.

(Kirkland.)

over and colonized b}^ the thou-

sands. In the following year nu-

merous brown - tail moth cater-

pillars were found to have been

parasitized by it, and great hopes

were aroused. The year after,

however, the condition of affairs

was completely changed; the cater-

pillars were absolutely free from
attack. Then the curious discover}^

was made that the imported European race and its first

generation of descendants had hybridized with the Ameri-
can race and that the offspring had lost the immunization
against the brown-tail moth poison. It therefore appeared

that all efforts to acclimatize the European race would be

useless, since, however great the number of individuals im-

ported, the race would be absorbed by the American form.

Possibly the American race may eventually acquire im-

munity, but, with the abundance of other food, this would be

an enormously slow process.
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GENERAL RESULTS ACHIEVED.

On the whole, the work has been very successful, and has

helped in bringing about infinitely better conditions in New
England so far as these pests are concerned, and, while it is

practically certain that both gipsy moth and brown-tail

moth will gradually spread westward, it is equally sure

that the imported natural enemies will go with them, and

that none of the long-continued disastrous outbreaks which

we saw in Massachusetts in the years prior to 1905 will

occur farther west.

Dig, 14 .—Paresiotista chelonkie, a parasite of the brown-tail moth. Greatly
enlarged. (Original.)

From all this it will appear that the practical handling
of the natural enemies of injurious insects on the whole is

by no means a simple rule-of-thumb operation. With a few
species it can be done easily and with very perfect results;

with other imported species it is a very complicated oper-
ation and will produce results which are palliative to a large
degree, but by no means overwhelming in their effect.

INTRODUCTION OP THE PARASITE OF THE MULBERRY
SCALE INTO ITALY.

Since the initial success with the Australian ladybird,
literally hundreds of similar attempts have been made in
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different parts of the world. Some have met with a certain

amount of success; others have been absolute failures. One
of the most successful ones which may be mentioned inci-

dentally is the importation from America and Japan into

Italy of a minute parasite of the Diaspis scale insect which

threatened the entire extinction of the mulberry trees and

consequently of the silk industry in Italy. This little para-

site (fig. 15) ,
imported by Prof. Antonio Berlese, of Florence,

and carefully reared and distributed, has brought about the

approximate extinction of the scale insect throughout a large

part of Italy. Here again, however, we had a fixed scale

Fig. 15.—The parasite Prospaltella herlesei laying its eggs in a mulberry scale.

Highly magnified. (Redrawn from Berlese.)

absolutely at the mercy of its imported natural enemy, which,

at the same time, breeds naturally with greater rapidity

than the scale insect.

OUTLOOK FOR THE BIOLOGICAL METHOD OF FIGHTING
INSECTS.

There will be a very considerable development of this

method of warfare against injurious insects in the future.

It should be termed the biological method of fighting in-

sects,^’ and, looking at the problem in a broad way, so far

as this country is concerned, when we consider that more
than one-half of our principal crop pests have been acci-

dentally imported from other countries, there seems no
reason why a systematic study of a very large number of

parasitic and predatory insects native to the countries from
Vvhich these pests were accidentally imported should not be

made with a view of ultimate importation of all of them
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into the United States. In fact, since there exist all over

the world beneficial insects, many of which can undoubtedly

be acclimatized here, and some of which will undoubtedly

prove of value to American agriculture, carefully planned

woxdv should be begun looking to the ultimate increase of

our insect population by the addition of as many of these

beneficial forms as possible.

Of course this would mean a very great amount of careful

biological study in the countries of origin by men specially

trained in this sort of work, if results of value are to be

obtained. Strikingly beneficial results could not be ex-

pected speedily and, in fact, we might not be able for many
years to estimate the benefits derived from such a service;

but it seems clear that we should have in this country as

many of these surely beneficial forms as can be acclimatized.



STALLION LEGISLATION AND THE HORSE-
BREEDING INDUSTRY.

By Chaeles C. Glenn,

Anirmil Sustandry Division, Bureau of Animal Industry.

PEOGEESS in horse breeding has not kept pace with the

progress made in many other agricultural lines. One
of the principal causes of this condition has been the too

general use of stallions lacking in quality and breeding and

the failure on the part of owners of mares to appreciate

fully the value of the sound, pure-bred sire of desirable

conformation. The most successful horse breeders use such

sires only, and they also give particular attention to the

selection of mares, as unsound mares of poor conformation

and breeding, as well as inferior stallions, are a hindrance

to progress in horse breeding.

It is a deplorable fact that hundreds of farmers and mare

owners have patronized the inferior stallion. They have

failed to appreciate that a higher fee paid for the service of

the sound, pure-bred stallion will be more than offset by
the higher price received when the resulting colt is sold.

Nor have they considered the fact that it costs as much to

raise a mongrel as it does a high-grade or pure-bred.

Many States have aided the farmers by enacting legisla-

tion regulating the public service of stallions and jacks,

with the prospect that there will be an ultimate improve-

ment in the horses in the entire country. Farmers and mare
owners can benefit themselves and add greatly to the effi-

ciency of these laws by insisting on breeding their mares only

to such stallions as will improve, rather than degrade, their

stock.

REQUIREMENTS OP STALLION LEGISLATION.

In the State of Wisconsin a law regulating the public

service of stallions and jacks became effective on January 1,

1906. Since that time 20 additional States have enacted

54159°—YBK 1916 19 289
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legislation of a similar character. These States are: Cali-

fornia, Colorado, Idaho, Illinois, Indiana, Iowa, Kansas,

Michigan, Minnesota, Montana, Nebraska, New Jersey, New
York, North Dakota, Oklahoma, Oregon, Pennsylvania,

South Dakota, Utah, and Washington.

Wisconsin and a number of other States have amended
their original laws, the object being to make them more

effective and to give clearer classifications regarding licenses.

Under the provisions of these laws certain standards and

conditions must be met before a stallion or jack is permitted

to stand for public service. These conditions vary some-

what. In some States certain diseases and unsoundnesses

disqualify a stallion or jack for public service; in others, the

stallion or jack is permitted to stand, but any unsoundness

must be mentioned on the license certificate as well as on .aU

posters, circulars, etc., used by the owner for advertising

purposes.

The laws in most of the States require every stallion or

jack claimed by the owner to be purebred to be registered

in a studbook published by a society recognized by the State

as authentic and reliable. Before a license is issued the cer-

tificate of registration and pedigree issued by one of these

recognized societies, with an application for license and an
affidavit certifying to the condition as regards soundness,

must be presented to the State board or commission. All

stallions and jacks for which such a certificate of registra-

tion from one of the recognized societies can not be pro-

duced are, if other conditions have been met, licensed as

grade, crossbred, nonstandard-bred, mongrel, etc., and sound

or unsound, according to the provisions of the law in the

particular State.

Detailed information regarding these laws may be secured

by addressing the officials in charge, whose names and ad-

dresses appear at the end of this article.

The figures shown in the several tables were compiled
from reports furnished by the secretaries of the various

stallion registration boards. These reports are not issued all

at the same time of year, and the information given is taken

from the last reports received.
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The table on the preceding page shows the number of pure-

bred stallions by breeds and the grades, crossbreds, and mon-

grels, as well as the registered and unregistered jacks, for

those States from which these data were obtainable, the ex-

ceptions being Colorado, New York, and Oklahoma. No
figures were received from Oklahoma, and those from Colo-

rado give only the total number of licenses issued. Eeference

to these is made below. The law in New York became effec-

tive January 1, 1917. In some States a separate license is

issued for nonstandard-bred stallions, and all these have
been shown with the grades. Tliis table shows the great

popularity of the draft breeds, among which the Percheron

Fig. 16.—States in Tvhite have laws regulating the public service of stallions

and jacks.

stands far in the lead, followed by the Belgian, Shire,

French Draft, Clydesdale, and Suffolk in the order named.
Of the light breeds the standard-bred stands practically

alone.

In the two following tables, showing comparisons and
percentages, only stallions have been considered. From the

latest data received, 55,553 stallions are found to have been
licensed for public service in aU States having stallion

license laws, excepting Colorado, New York, and Oklahoma.
Of this number, 32,923, or 69 per cent, are pure-bred

; 18,066,
or 33 per cent, are grade; and 4,564, or 8 per cent, are cross-
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bred and mongrel. Colorado reports only the total number
of licenses issued, which was 1,430, jacks being included.

Allowing a reasonable estimate for the number of jacks in

this State, 56,000 stallions, in round numbers, are licensed for

public service in all of these States, not including Oklahoma
and New York. The distribution of the 55,553 stallions is

given in the annexed table, with the percentage each class

bears to the total number of stallions licensed.

Distribution of classes of stallions by States.

state.

Pure-bred. Grade.
Crossbred and

mongrel.

I'otal

stallions.

Number. Per cent
of total.

Number. Per cent
of total.

Number. Per cent
of total.

California 712 53 272 21 352 26 1,336

357 45 432 55 789

Illinois 5; 503 63 3, 185 37 2 8, 690

Indiana 2,707 54 1,276 26 981 20 4,964

Iowa 6, 367 70 2, 686 30 9,053

Kansas 3,224 56 1,360 24 1,151 20 5,735

Michigan 1,213 64 398 21 275 15 1,886

Minnesota -

2, 053 52 1,898 48 3, 951

Montana 767 64 423 36 1,190

Nebraska 2,852 56 2,213 44
'

5,065

New Jersey 84 51 79 49 1 164

North Dakota 1, 602 1
54 60S 20 757 26 2, 967

Oregon 670 56 284 24 234 20 1,188

Pennsylvania 1,037 47 1,153 53 2,190

South Dakota 1,217 62 300 15 461
i

23 1,978

Utah 219 78 63 22 282

Washington 584 52 534 1 48 1,118

Wisconsin 1,755 58 902 30 350 12 3,007

Total
j

32,923 59 18,066 33
i

4,564
' 8 55,553

ELIMINATION OF THE INFERIOE STALLION.

As has been indicated, prior to the enactment of these

laws, stallions with every kind of breeding and affected with

various diseases and unsoundnesses were standing for public

service. The result was the production of a class of horses

for which there was no demand.
It is well known that stallions of impure breeding lack

the prepotency of the pure-bred and fail to stamp their oJff-

spring with breed characteristics and often even individual

merit.
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While it happens frequently that the size of the service

fee, instead of the quality of the stallion, is the governing

factor in deciding to what stallion a mare shall be bred, a

lack of consideration, or knowledge, in the matters of sound-

ness, breeding, and registration has been the cause for much

of the patronage secured by the inferior stallion. Again,

through misrepresentation on the part of some stallion

owners many farmers have been deceived as to the true con-

dition and breeding of a stallion. It is an almost invariable

principle that like begets like, and breeders should not

countenance the use of, nor support, sires lacldng in those

essentials necessary for the production of high-class horses.

It is not to be expected, however, that the unsound, inferior

stallion will be eliminated quickly from breeding operations

in this country. While it is generally agreed that their use

should be stopped, the process of elimination must neces-

sarily be gradual. There is, however, sufScient evidence that

the demand for sound, pure-bred, registered sires is becoming

more active. Among reasons for this may be mentioned the

enactment of stallion legislation, which has caused all pub-

lic service stallions to stand under their true colors as to

breeding and soundness
;
the opportunity these laws give the

farmer and mare owner to know exactly what a stallion is

before either purchasing or breeding his mares; the publica-

tion of bulletins by the State agricultural colleges and ex-

periment stations dealing with the problems of breeding,

selection of sires, etc., and the assistance given by the officials

in charge of the enforcement of the stallion license laws.

Some of these State boards conduct bureaus of information,

through which breeders may learn where desirable stallions

of the various breeds may be safely purchased.

TEE EFFECT OF STALLION LEGISLATION.

Perhaps the first and most important result of these laws

is that they have made it possible for every farmer and mare
owner to know exactly what a stallion is before breeding
his mares, because stallion owners are compelled to repre-

sent their animals for just what they are.

They afford protection against false pedigrees and altered

or forged certificates of registration, and benefit the owners
of sound, pure-bred sires because they discourage the use of
unsound, grade, and mongrel stallions.
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The State authorities have found that hundreds of stal-

lions that had been sold at high prices were either recorded

in some unrecognized association or had been sold on altered

certificates issued originally by reputable societies, the ani-

mals for which they had been issued having either died or

been castrated, and thus there was created a practice of

substitution that reached extensive proportions. These stal-

lion laws now prevent a continuance of this practice when
they are properly enforced.

The reports from the various State boards show that

greater interest is being taken by farmers and mare owners

in raising the standard of horses in their communities. A
few instances will serve to show the beneficial effect result-

ing from this legislation.

In Idaho it has been found that many stallions brought

into the State have been rejected and then shipped out to

be sold elsewhere, that dealers are becoming more careful

in their selection of stallions to be disposed of, and large

numbers of breeders are buying pure-bred mares.

The report of the Illinois Stallion Eegistration Board for

1915 states that since the previous report 70 licensed stallions

have been castrated and 146 sold to other States.

In Indiana the first year the law was in force 180 cases

were found where certificates had been issued by societies

not recognized by the law. Fortunately, however, in a num-
ber of instances the animals were found eligible to registra-

tion in recognized societies and pure-bred licenses eventually

gi'anted.

In 1909, prior to the enactment of the law, in the State

of Kansas, over 2,000 grade and scrub stallions were adver-

tised as pure-bred, while in 1915 not one such animal was so

advertised.

In North Dakota the number of pure-bred stallions

licensed has increased almost 50 per cent during the last 5

years, regardless of the fact that in the same period 242

stallions of pure breeding were refused licenses on account of

unsoundness.

During the year 1915 in the State of Pennsylvania licenses

were issued to 2,190 stallions, of which only 53 were reported

as unsound.

In Wisconsin it is stated that horses are gradually improv-
ing in breeding, soundness, and quality. In 1906 the percent-
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age of grade and scrub stallions licensed represented 60 per

cent and the pure-breds 40 per cent, while in 1915 the grades

and scrubs represented 42 per cent and the i^ure-breds had

increased to 58 per cent.

A comparison with the year 1907, however, shows that

from that time until 1915 the grades and scrubs have de-

creased from 65 per cent to 42 per cent, while the pure-breds

have increased from 35 per cent to 58 per cent. These latter

figures are considered more accurate in showing the results

of the law, for the reason that all owners did not enroll their

horses the first year.

Ter cent of stallions in the several classes at dates of earliest and
latest reports.

Per Per

Per
cent

Per
cent
cross-

Per
cent

Per
cent
cross-

State and date. cent bred State and date. cent bredpure-
bred.

grade. and
mon-

pure-
bred.

grade. .and
mon-

grol. grel.

California: New Jersey:

July 30, 1912 42 18 40 Nov. 1, 1909 47 53

July 31, 1915 53 21 26 1915 51 49

Idaho:

Dec. 1, 1910 40 60
North Dakota:

* Nov. 15, 1915

Illinois:

45 55
Dec. 31, 1910 43 57

1915 54 20 26

Oct. 1, 1910 55 45
Oregon:

July 1, 1915 63 37
May 20, 1912 58 17

Indiana

:

Nov. 1, 1915 56 24 20

1914 53 27 20
Pennsylvania:

1915 54 26 20
1908 33

v.

6V
Iowa;

Dec. 31,1915
Jan. I, 1913 70 30

1915 70 30
South Dakota:

Kansas: Sept. 1, 1910 52
:

32

Oct. 1, 1910 41 59
'luly 1, 1915 02 i 23

1915 56 24 2t Ulan:

Minnesota:
1

Jimt. 30, 1009
i

, ^ i

27

Apr. 1, 190.S 39 61 1 1015 '.'S ; 22

Apr. 15, 1910 52 48
i

i

j

Washington:
;

Montana:

Nov. 1. 1910 61

64

39

36

July 1, 1912 ro
‘V,

T)pto. 1914
! 52 12

Nebraska:
1

Wisconsin:

July 1, 1912 49 51 Nov. 1, 1906
1

40

1

58

60

1

301914 66 44 July 1, 1915 12

The figures given in the table above show the percentage
of increase or decrease in pure-breds and gx-ades and mon-



Fig. S —An Unsound Mongrel Stallion.

Ono patronized becauso of tlie cheap service fee. Nov retired from service.

Fig. 2.—A Grade Trotting-Breed Stallion Unfit for Breeding
Purposes.

Courtesy of Wisconsin Experiment Station.



Fig. 2.-A Grade Percheron Stallion that Served 80 Mares in
One Season.

His colts were raised at practically the same cost as pure-hred colts could have been
reared. Courtesy of Wisconsin Experiment Station.

Yearbook U. S. Dept, of Agriculture, 1916.

Fig. [.-Another Illustration of an Unsound Grade Stallion.

Lack of patronage finally caused him to be retired from service. Courtesy of Wis-
consin Experiment Station.

Plate LXiV.



Yearbook U. §. Dept, of Agriculture, 1916. Plate LXV.

Fig. 1.—Good Type of Trotting-Bred Stallion.

A sound horse and a safe sire for farmers desiring to breed horses of general purpose type.



Yearbook U. S, Dept, of Agriculture, 1916. PLATE LXVI
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grels, the first report received from, each State being com-

pared with the last report received, with the exception of

Iowa. The original law in this State became effective March

30, 1907, but as owners of grade stallions were not required

to secure certificates of soundness until 1912 the figures for

the latter year have been used for the purpose of com-

parison. In 1908 there were 4,491 pure-bred licenses issued.

Therefoi*e, the increase in the number of pure-breds in

1915 over 1908 is 42 per cent. In connection with this table

it is explained that in some States the original laws did not

provide for mongrel licenses, while the amended laws in-

clude this classification. It is proper, therefore, to assume

that many stallions were licensed as grades under the origi-

nal acts, although in reality nothing more than scrubs. Thus
the percentage of gi-ades and mongrels licensed in those

States, as shown by the last reports, should be added together

in order that a proper comparison may be made with the

first reports, which did not call for mongrel licenses.

In Oregon, in 1915, while the figures show a slight decrease

in the percentage of pure-breds and an increase in the per-

centage of grades and mongrels, the report shows 54 more
pure-bred licenses issued than in 1914, and 22 less mongrels,

there being a change of but one in the number of grades.

This indicates that breeders are becoming better acquainted

with the purpose of the law and that pure-bred stallions are

taking their rightful place as the sires of Oregon’s horses.

In Washington the number of pure-bred stallions licensed

in 1914 increased 154, or 36 per cent, over the number in 1912,

while the grades increased 227, or about 74 per cent. Tliis

seems to indicate that when the law became effective not all

owners of grade stallions applied for licenses, and the

further probability that leniency was shown in enforcing the

law the first year.

However, the general increase in pure-breds and decrease

in grades and mongi^els is an indication that there is a grad-

ual but continued improvement in the quality of stallions be-

ing used in these States. It indicates also that breeders are

becoming more particular and better informed in the mat-

ters of soundness, breeding, and registration, and that owners

of stallions who at first were, in some instances, inclined to
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oppose, are now aiding in the enforcement of the provisions

of the laws.

It would be interesting to know just what is becoming of

the unsound, grade, and mongrel stallions. It is indicated

in the reports from the various States that as the patronage

of these inferior sires decreases they are either castrated or

shipped out, in most cases undoubtedly into States which

have no law compelling them to stand under their true con-

dition as to soundness and breeding, and where it is possible

for them to continue their destructive influence upon the

horse industry.

It is in these States that breeders should exercise the

greatest caution before deciding to which stallion they will

breed their mares. They should demand of the stallion

owner that they be permitted to examine the certificate of

registration and pedigree in order to learn whether the ani-

mal is properly registered in a reliable studbook, also

whether the age, color, and description agree with the stal-

lion whose service is being considered and whether the cer-

tificate has been altered or tampered with in any way. If

the certificate has been changed or does not agree with the

stallion, it is evident that something is wrong, and it will be

much wiser to refuse the service of the stallion than to ac-

cept it, pay the fee, and run the risk of getting a nondescript

foal, expensive to raise and for which there will be a poor

market. It is imperative, therefore, that the breeders in

these States should be protected. With no legislation gov-

erning the sale or public service of stallions, such States

undoubtedly will receive unsound, grade, and nondescript

horseflesh driven out of States that have properly and wisely

safeguarded the interests of their horse breeders and farmers
by enacting stallion legislation.

If a breeder is not familiar with pedigrees and registra-

tion societies, he should consult the State stallion registra-

tion board or his State agricultural college,
‘
giving all facts

regarding the stallion whose service is being considered. In
this way much information may be secured that will be of

value in the future when the question of breeding comes up.

For the convenience and information of those interested,

a list of the various State stallion registration boards or
commissions follows, with the names and addresses of the
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officials in charge, to whom all inquiries regarding the

various State laws should be addressed

:

California, Charles W. Paine, secretary, Stallion Registration Board,

Sacramento.

Colorado, B. McCrillis, secretary, State Board of Stock Inspection

Commissioners, Denver.

Idaho, H. G. Bodle, State veterinarian. Live Stock Sanitary Board,

Boise.

Illinois, B. M. Davison, secretary, Stallion Registration Board, Spring-

field.

Indiana, H, E. McCartney, secretary, Stallion Enrollment Board, La
Fayette,

Iowa, A. R. Corey, secretary. Stallion Registration Division, Depart-

ment of Agriculture, Des Moines.

Kansas, C. W. McCampbell, secretary. State Live Stock Registry

Board, Manhattan.

Michigan, Judson Black, secretary, State Veterinary Board, Richmond.

Minnesota, J. S. Montgomery, assistant secretary. Stallion Registra-

tion Board, University Farm, St. Paul.

Montana, C. N. Arnett, secretary, Stallion Registration Board, Boze-

man.

Nebraska, J. S. Anderson, secretary, Live Stock Sanitary Board,

Lincoln.

New Jersey, F. C. Minkler, secretary. Live Stock Commission, New
Brunswick.

New York, commissioner of agriculture, Albany.

North Dakota, E. J. Thompson, secretary, Stallion Registration Board,

Agi’icultural College.

Oklahoma, W. L. Fowler, secretary, Oklahoma Live Stock Registry

Board, Stillwater,

Oregon, Carl N. Kennedy, secretary, Stallion Registration Board,

Corvallis.

Pennsylvania, Live Stock Sanitary Board, Harrisburg.

South Dakota, A. E. Beaumont, secretary. Live Stock Sanitary Board,
Pierre.

Utah, W. E. Carroll, secretary, State Board of Horse Commissioners,

Logan.

Washington, H. T. Graves, acting commissioner of agriculture,

Olympia.

Wisconsin, A. S. Alexander, Department of Horse Breeding, Uni-

versity of Wisconsin, Madison.

A national association has been formed which is composed
of representatives of the foregoing boards. The name of

this organization is the National Association of Stallion

Registration Boards, of which Prof. J. S. Montgomery is

the secretary, with office at University Farm, St. Paul, Minn.





IMPORTANCE OF DEVELOPING OUR NATURAL
RESOURCES OF POTASH.

By Frederick W. Brown,

Assistant in Charge Investigation of Fertilizer Resources,

Bureau of Boils,

GEEMANY’S monopoly of tho potash trade in time of

peace and the abrupt cessation of all shipments with

the beginning of hostilities in Europe emphasize the urgency

of immediate development of American sources of one of

the most valuable of chemical fertilizers. Within the last

70 years there has been a rapid development in the use of

chemicals—nitrogen, phosphorus, and potassium—for in-

ducing increased crop yields. Before the war there were

100 companies mining potash in Germany. More than 90

per cent of their enormous product was used for agricultural

purposes. German producers of potash are combined in a

syndicate under supervision of the Government. The Gov-

ernment fixes the minimum price for which it may be sold

and limits the quantity that may be exported. In recent

years the United States has taken one-fifth of the entire

output of the German mines and one-half of all allowed to

be exported. In 1913 this country bought about 1,000,000

tons, nearly all of which was used for fertilizer purposes.

In common with the rest of the world, the United States has

been dependent upon Germany; to what extent is shown by
the fact that in December, 1913, muriate of potash sold here

for $39 a ton and was quoted at $500 in December, 1915, with
only small lots available.

Before the development of the German mines in the early

seventies of the last century potash was derived largely from
seaweed and by leaching wood ashes, and the supply, neces-

sarily limited, was principally consumed in the arts. With
the development of the German supply, however, the use of

potash as a fertilizer ingredient ‘ has increased steadily.

There is no question of the general value of commercial
fertilizers in farm practice. The farmer who wisely and sys-

tematically applies commercial fertilizer to his fields will

301
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raise larger and better crops than his neighbor who, with

similar conditions of soil, climate, and rotations, and equal

industry applied to cultivation, does not use fertilizers.

This statement applies with the same force to the rich soils

of the Mississippi Valley as to the soils of the eastern cotton

States or of New England. Moreover, an analysis of the

fertilizer investigations carried on by experiment stations in

this country and abroad brings out the significant fact that,

generally speaking, the use of a complete fertilizer—^that is,

one containing all three elements—gives larger returns than
the use of one containing either one or two of the fertilizer

ingredients.

An ample supply of potash has therefore in the last half

century become an agricultural necessity. This is particu-

larly true of certain large sections of this country where the

soils are of such a character that profitable crops can be
raised only when liberal applications of fertilizing ingredi-

ents are added, or where special crops are grown under a
system of intensive agriculture. Throughout the cotton

States, the tobacco-growing regions, the trucking sections of
the Atlantic States, and in citrus-fruit and potato-growing
regions the heavy application of commercial fertilizers, in-

cluding potash, is now a recognized agricultural practice.

With these conditions existing, it becomes evident that an
adequate and reliable supply of potash has become neces-
sary if American agriculture is to advance to meet the grow-
ing needs of increasing population.

Up to the stoppage of all shipments the German supply of
potash has been adequate, but these mines are not inexhaust-
ible, and a time will come when Germany will see the need
of conserving her diminishing supply of this agricultural
necessity for the use of her own farmers. When this time
comes, either another source must have been found or Amer-
ican agriculture must suffer.

In recent years a number of possible sources of American
potash have been brought to public attention. For con-
venience of treatment here they may be grouped into three
classes—trade wastes, natural deposits, and kelp.

There are a number of industries in this country handling
materials from which potash may be recovered as a by-
product. Until recently little effort has been made to effect
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‘such recovery, and large amounts of potash have been al-

lowed to escape into the air or to run off with waste waters.

CEMENT MANUFACTURE.

One of the more important sources of potash from such

trade wastes occurs in connection with the cement industry.

Throughout the country exist deposits of feldspar and other

silicates containing potash. This potash, however, is in an

insoluble form, and the containing rock must undergo treat-

ment before the potash is liberated in a form to be taken up
by the soil water and used by plants.

It seems unlikely that any process will be developed which
will make it commercially profitable to treat the rock for the

potash alone and discard the residue. The Bureau of Soils

pointed out, however, some years ago, that the potash-con-

taining silicates might be used in the cement industry and
the potash saved as a by-product. It has been demonstrated
in recent years that this procedure is entirely practicable

through the installation of electrical precipitators in the

flues of cement mills. One company has had this installa-

tion in operation for several years, and several other large

mills are installing apparatus for the same purpose. In
this process the combined insoluble potash contained in the

clay used in cement manufacture is released and rendered
soluble under the high temperature of the cement kiln and
passes off with the dust in the stack, where it is caught and
thrown down by electric precipitators, A large percentage
of the potash contained in the raw mix is recovered in

this way; and while the initial installation of the precipi-

tators is somewhat expensive, the cost of operation is very
small. If, therefore, the raw mix going into the cement kilns

contains a sufficient percentage of potash, the process, even
under normal conditions in the potash market, will pay an
excellent return on the investment.

It may be of interest to state that the process was per-
fected with the object of abating the nuisance caused by
the escape of fumes and dust from a cement mill and the
consequent injury to citrus groves at Eiverside, Cal. Cement
mills so situated that the fumes and dust from their stacks
constitute a nuisance to surrounding property may find it

advisable to install the apparatus, even though the returns
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from the potash collected would not of themselves justify'

the expenditure.

Since 85,914,907 barrels of cement were produced in this

country in 1915, this appears at present a very promising

source of a domestic supply of potash.

BLAST FURNACES.

Similarly there is the possibility of a large supply of

potash as a by-product of blast-furnace operations. Blast-

furnace gas contains varying percentages of potash. In

ordinary practice this gas is cleaned by passing it through

dust catchers and washers and is then available for use in

the stoves for heating the air used in the blast and under

steam boilers. Kecent practice has found a further use for

the gas in operating gas engines, but for this purpose it

must be further cleaned by passing it through secondary

washers.

At present a small proportion of the potash which escapes

from blast furnaces is collected in the stoves and boilers, but

the greater part is lost in the wash waters or escapes from
the flues. Moreover, the presence of potash fumes remaining

in the gas as it comes from the primaiy washers is probably

responsible for the condition so troublesome to furnace

operators known as “ smoky gas.”

An experiment recently conducted by one of the largest

steel mills of the country has shown that this necessary

operation of cleaning the gas can be accomplished more
satisfactorily and probabl3

^ more economical!}^ by means of

electrical precipitation than b}^ the methods now used. In
addition to furnishing a more effective cleaning of the gas,

such an installation would recover practically all the potash.

This appears to be an important j>otential source of

potash, as the aggregate amount now volatilized and lost in

the blast furnaces of the country is very large. Efforts are

now being made by the Bureau of Soils to determine this

amount with some degTee of accuracy.

WOOL WASTES.

Among the impurities contained in wmol as it comes from
the sheep, which must be removed before the wool can be

used by the spinner, is a material called suint.” This really
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Fig. 2—Kelp Harvester, Showing General Construction

Fig. S.-Barge of Harvested Kelp.
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is the dried sweat of the sheep. It is soluble in water, and

consists principally of potash salts. In addition to suint,

crude avooI also contains grease, and any process for recover-

ing potash from wool must include the recovery of the

grease also to be commercially profitable. Wool grease is

used for dressing leather and for lubricating purposes, and

is rdso the source of the very valuable lanolin compounds
used in pharmaceutical preparations.

Probably the best method of wool scouring is called the

solvent process/’ and recovers the grease and suint sepa-

rately. The wool is treated with a volatile solvent (gasoline,

naphtha, or carbon disulphide) wdiich removes the grease,

and is then washed in warm water to extract the suint.

The solution of wool grease then is distilled, in which opera-

tion the solvent passes off and is recovered for further use,

and the grease is left as a residue. The solution of suint is

evaporated and calcined for its potash.

In 1914 about 290,000,000 pounds of raw wool were pro-

duced in this coimtr}^, and about 220,000,000 pounds were

imported.

The potash content will average about 4| per cent of the

weight of the crude wool, so that approximately 11,500 tons

of potash might have been recovered from the wool scoured

in the United States in that year. The Bureau of Soils is

investigating the problem of extracting potash from wool

in the hope of demonstrating its commercial feasibility,

WOOD WASTES.

The wood-using industries of the country produce a large

amount of sawdust annually, and much of this is used as

fuel in the furnaces of the plants. It is probable that much
of the wood ashes so produced is now used for fertilizer pur-

poses and to this extent serves as a source of potash. So
much as is not so used sliould be, or should be leached for the

recovery of potash salts. Wood ashes vary widely in their

potash content, this variation being dependent on the species

and on the part of the tree from which the wood is taken.

It is impracticable, therefore, to estimate the amount of

potash which might be derived from this source, but that it

would come to several thousand tons is certain.

54150*^—YBE 1916 20
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Many farmers use wood for fuel, and anyone so situated

has at hand a source of potash which should be carefully

saved. While the amount so secured by an individual neces-

sarily will be small, in the aggregate a considerable saving

would result. If home mixing of fertilizers is practiced,

wood ashes should not be mixed with other ingredients, but

should be applied to the soil separately, as the lime in the

ashes has a tendency to liberate the nitrogen in certain other

fertilizer constituents if mixed with them.

NATURAL DEPOSITS.

So far the extensive investigations of the Bureau of Soils

and the Geological Survey have not disclosed any deposit of

potash salts in this country comparable in extent or com-

mercial importance with the German deposits. Such sources

of potash salts as have come to light are confined to the

desert basins of the West and are very small in extent.

While some of these may become of local importance, the

total potash which can reasonably be expected from them
is too small to affect the situation beyond a limited area

contiguous to the mines. It is, however, always possible that

borings put down for water, oil, gas, or for any purpose may
disclose the existence of such salts. This is true particularly

in regions where rock-salt deposits are known to exist. It

is highly desirable, therefore, that persons engaged in boring
operations have this possibility always in mind and care-

fully examine all material brought up by the drill. The
Bureau of Soils of the Department of Agriculture will

analyze, free of charge, any samples of this bind which may
be submitted.

NEBRASKA CARBONATE IiAKES.

In western Nebraska there are a number of small lakes

or ponds whose waters contain considerable quantities of

potassium carbonate. These lakes are now being worked,
and carbonate of potash containing about 28 per cent K2O
is being marketed. The public statement was recently made
by the American representative of the German syndicate that
these Nebraska lakes were furnishing about half the potash
now being produced in the country.

In working these lakes, brine is pumped to the mill, where
it is eraporated down to wet salts in vacuum pans. These
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wet salts are then passed through rotary driers, and are

ready for shipment.

While the size of these lakes precludes the possibility of

their ever furnishing a large sujDply of potash, it is to be

hoped that the operators will succeed in perfecting their

processes so as to be able to continue production upon a

return to normal conditions.

ALTJNITE.

In the south-central part of Utah, near Marysvale, there

is a large deposit of the mineral alunite, an aluminum-potas-

sium sulphate, from which potassium sulphate and alumina

may be extracted after roasting at moderate temperatures.

The technical difficulties of extraction are not serious, and
in time alunite should become a valuable source of potash

for the country. That the mines can be worked commercially

for the potash alone is doubtful, however. The deposits

occur in mountainous country, necessitating the construction

of expensive tramways to bring the ore to the mill, and, once

extracted, the potash salts must be carried east hj rail, en-

tailing heavy freight costs. Therefore a market must be

found for the alumina as well as the potash.

Under the abnormal conditions brought about by the

European war two companies have entered this field, and
sulphate of potash from alunite actually has been shipped.

It is doubtful if these companies could continue operating

on their present systems under normal conditions and with

potash selling at the figures quoted before the war. That
many millions of tons of potash may be derived from this

source, however, when the problems now confronting the op-

erators have been solved, seems reasonably certain.

SEARLES LAKE.

A brine deposit in the Desert Basin area probably will

prove of some importance as a commercial source of potash.

This is the so-called Searles Lake, in California, a body of

mud and crystalline salt, some 12 square miles in area and
of undetermined depth. Beneath the surface are saline

muds and sands saturated with brine which contains 7 per

cent of potash. Eecently it was announced that the persons

claiming title to the property would proceed at once to ex-
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ploit it commercially. So far, however, potash from this

source has not been produced in any quantity. That Searles

Lake brine ultimately will prove a valuable source of soluble

potash seems highly probable. It has been estimated that

it will furnish at least 1,000,000 tons of potassium chloride,

and probably considerably more.

GREAT SALT LAKE.

The waters of Great Salt Lake and other natural brine

bodies contain potash in small proportions. No method has

been devised by wdiich the potash may be recovered at a price

which will permit competition with German salts. It is

possible that such a method may be discovered, however, in

which event a source of potash will be opened large enough

to supply this country’s needs for many years.

KELP.

Along the Pacific coast of North America, from Magdalena

Bay, in Lower California, to the Shumagin Islands of the

Alaskan Peninsula, are found beds of giant kelp of several

species. These huge sea plants, sometimes growing to a

length of 100 feet, contain a surprising amount of potash

salts. Dried kelp of the most important species will run

from 25 to 30 per cent of potassium chloride. At present

these Pacific kelj)s appear to be one of the most hopeful

sources of an adequate supply of potash for the country’s

needs. The realization of this hope is, however, like most

new enterprises, beset with difficulties.

The beds are located close inshore, almost all of them be-

ing, in fact, within the 3-mile limit. The kelp is harvested

by cutting the upright stem from 3 to 6 feet below the sur-

face, which secures not only that portion but also the much
larger portion which floats on the surface of the water.

The wet kelp contains from 85 to 93 j)er cent of water. This

must be removed. The plants are nonfibrous and of a

gummy, gelatinous nature, making it difficult, if not impos-

sible, to extract the water by pressure.

Several methods have been suggested for treating these

kelps on a commercial scale with a view to their utilization

for fertilizer purposes. The simplest is to dry and grind
the material and market this ground product for direct ap-

plication to the soil or for mixing in commercial fertilizers.
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The cli’jing can be accomplished in rotary driers such as are

used for treating garbage and fish refuse, and the dried,

ground kelp contains 25 per cent potassium chloride, 2 per

cent nitrogen, and organic matter of value for improving the

physical condition of many soils by the formation of humus.

In addition, it possesses excellent mechanical properties for

fertilizer-mixing purposes.

If the kelp gre^r on the eastern seaooard, close to the

regions of large fertilizer demand, this method of treatment

probably would be the most economical and satisfactory.

Unfortunately, however, the kelp occurs on one side of the

country and fertilizers are most extensively used on the

other
;
and while the dried, ground kelp will have the benefit

of water rates of transportation via the Panama Canal,

about three-fourths of the material so transported consists of

practically valueless matter, and the freight charges prob-

ably would prove too heavy an item to permit this method
of utilization in the face of competition with German im-

portations. Investigations are now being made in the hope

of transplanting the Pacific kelps to the Atlantic coast. If

this should be accomplished and the plants established in

extensive beds, dried, ground kelp undoubtedly would be-

come an important factor in the fertilizer situation.

Another process which is now being used is to burn the

dried kelp and market the ash for its potash content. By
this process the valuable nitrogen content is volatilized and
lost, and a small part of the potash content is similarly de-

stroyed. The heat produced in the combustion is also wasted.

In addition, freight charges must be paid on worthless ash,

and it is admitted by the companies now using the process

that unless further economies are introduced the costs are

too great for successful operation under normal conditions.

The process which seems most likely to succeed in com-

mercial joractice is to distill the dried kelp in retorts con-

structed on the general principle of the by-product coke

oven. This results in a charred residue, containing all the

potash salts, which may then be recovered by leaching and
evaporation. In the process of distillation the nitrogen in

the kelp is driven off and recovered in the form of ammonia;
combustible gas is evolved in considerable quantities and is

available for use as fuel in the retorts and under the evapo-
rating vats, and charcoal and tarry products are recovered,
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which may be sold oi' used as fuel. Iodine and some other

by-products also may be recovered.

It is probable that some such method of extraction which

will conserve and use the heat units evolved in the reaction

and save the by-products will prove necessary in the end

to make the recovery of potash from kelp a profitable in-

dustry under normal conditions.

Since the beginning of the war and the stoppage of Ger-

man potash shipments several large and responsible com-

panies have erected plants on the southern California coast

for the treatment of kelp. These companies are producing

either dried, ground kelp, which at present prices for potash

can be shipped East at a profit despite the long freight haul,

or kelp ash, which results from burning the dried kelp.

One of the companies is using a fermentation process and

producing acetone for munition purposes, as well as high-

grade potash salts.

However, with the development and demonstration of an
economical method of extraction, an American potash in-

dustry should grow up on the Pacific coast which will fur-

nish from these giant kelps a supply of high-grade potash
salts adequate for all our needs. The Bureau of Soils is at

present erecting an experimental plant at Summerland, CaL,

to determine the best methods of extraction. Since most of

the beds lie within the 3-mile limit, State legislation by the

States of California, Oregon, and Washington, and Federal

legislation as regards Alaska, is needed to provide protection

against reckless and indiscriminate cutting and to furnish

leasing regulations under which the private investor who
desires to erect a plant for treating kelp may be assured of a

supply of raw material free from encroacliment by com-
petitors. Efforts are now being made to secure action of

this kind by the legislatures of the States interested and by
the Federal Congress.

It will be seen from the foregoing that there are in this

country a number of important sources of potash salts, and
that, owing to the conditions brought on by the European
war, these sources are in a way to be developed on a scale

which offers hope that the American farmer and manufac-
turer may, in the not distant future, be made independent of
foreign monopoly for supplies of potash.



COOPERATIVE BULL ASSOCIATIONS.
By Joel G. Winicjee,

Dairy Division, Bureau of Animal Industry.

WHAT THE COOPEEATIVE BULL ASSOCIATION IS.

COOPEEATIVE bull associations are formed by farmers

for the joint ownership, use, and exchange of high-

class, pure-bred bulls. In addition they may encourage care-

ful selections of cows and calves, introduce better methods of

feeding, help their members market dairy stock and dairy

products, intelligently fight contagious diseases of cattle,

and in other ways assist in lifting the dairy business to a

higher level. Incidentally, the educational value of such an

organization is great.

OONSEEVATIVE BUT STEADY GEOWTH.

Cooperative bull associations have existed in Denmark
since 1874, and in 1906 the number there had grown to 1,095,

with a total membership of 26,200, owning 1,369 dairy bulls.

In the United States the first cooperative bull association of

which record exists was organized in 1908 by the Michigan

Agricultural College. On July 1, 1916, there were 32 active

bull associations in this countrj^, with a total membership of

650, owning about 120 pure-bred bulls. The following tabu-

lation shows the gradual but constant growth of bull associa-

tions in the United States up to the present.

statement sliotving groivtli of cooperative hull associations in the

United States to July 1, 1916.

State. 1908 1909 1910 1911 1912 1913 1914 19151 1916

Michigati 1 4 6 10 15 14 14

1 1 1 1 2 2 2 3

1 2 1 1 1

Maryland 1 1 1 1 1

1 1 1

Wisconsin 1 1 1

Connecticut 1 1

Maine. 1 1

Oregon ! 1

Oklahoma 1 1

Tawa. .
1

'

1

South Carolina 3

Massachusetts 1

North Carolina 1

Illinois 1
1

Total 1 5
1

8
1

7 13 20 21 22 32
1

1 In the 22 associations there were 540 members owning 3,600 cows and 90 bulls.

311
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The history of the cooperative bull association shows that

it is especially adapted to small herds where a valuable bull

for each herd would constitute too large a percentage of the

total investment. Thus the organization enables even the

owners of small herds to unite in the purchase of one good

bull and each to ov/n a share in a registered sire of high

quality. Though still in its infancy, the cooperative bull

association movement promises eventually to become a very

great factor in the improvement of our dairy cattle.

BETTER AND FEWER BULLS.

The tj^pical cooperative bull association, as organized in

this country, is composed of 15 to 30 farmers, and jointly

owns 5 bulls, divides its territory into 5 breeding blocks,^’

and assigns 1 bull to each block. As many as 50 or 60 cows

may belong to the farmers in each block, and the bull in the

block should be kept on a farm conveniently situated. The
blocks are numbered from 1 to 5, and to prevent inbreeding

each bull is moved to the next block every 2 years. If all

the bulls live, and if all are kept until each has made one

complete circuit, no new bulls need be purchased for 10

years. In this way, by paying only a small part of the pur-

chase price of one bull, each member of the association has the

use of good pure-bred bulls for many years. Ordinarily the

purchase price and the expense of supporting the bulls are

distributed among the members of the association according

to the number of cows owned by each.

A concrete example of a successful association is the Co-

operative Holstein Bull Association at Eoland,Iowa (fig. 17),

which is composed of 16 farmers and is organized into 5

blocks. The farms are so situated that the bulls are at no
great distance from the farm of any member. Before the

association was formed each farmer had an average invest-

ment of $92 in a scrub bull. These bulls were disposed of

when the association was formed and 5 pure-bred bulls were
bought at $240 each, or an average of $75 for each member.
A larger membership would reduce expenses still further.

As in other associations, the Eoland farmers united in the

use of one breed and selected good bulls of that breed.

An advanced step which has not yet been taken by any
association is the purchase of an exceptionally good bull to
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mate with the best cows in the herds of every block. Such a

plan for improvement of the better cows of the herd is

applicable to pure-bred herds as well as grade herds.

For the pure-bred herd the cooperative bull association un-

doubtedly will do as much as for the grade herd, because it

• //S/G/YSOMS. /vor

Fig. 17,—Map showing location of ineml)ers of the Roland Cooperative Bull

Association.

enables the breeders of any class of stock to buy better bulls

than they otherwise could afford. In case the association is

large and composed of well-to-do breeders of pure-bred cat-

tle, bulls of the highest class for use with all the cows are

within its reach financially.

" LOW COST.

That the need of the introduction of pure-bred bulls is

urgent in many parts of the country is apparent from the
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facts brought out by a study made by the Department of

Agriculture of 8 districts in the States of Iowa, Minnesota,

and Massachusetts, in which there were no associations. In

this survey information was obtained regarding 1,219 farm-

ers, owning 817 bulls, whose average value was $76. Had
the owners of those cheap bulls been properly organized, the

same investment would have purchased the necessary bulls

of an average value of $283. On those farms nearly four

times as many bulls were used as would have been required

under proper organization. The farmers were therefore

feeding four bulls when they should have been feeding

only one.

Data from one of the first associations organized under the

direction of the Department of Agriculture illustrate this

very well. Before the association was formed the bulls in

use had an average market value of $85. The average price

paid by the association for registered bulls was $240. Price

does not always correspond to value, yet, as the bulls were

carefully selected, the price in this case is doubtless a fair

index of true worth. In this association each farmer’s in-

vestment for a share in a good registered bull was $10 less

than his former investment in an animal of inferior breed-

ing and doubtful merit.

Actual first-cost figures from other cooperative bull asso-

ciations are even more encouraging. In fact, the figures

given show the highest association cost reported. In one

association having more than 100 members the original cost

to each member was only $23. The members already have

had the use of good pure-bred bulls for 4 years and probably

will have their use 6 years longer without other additional

cost than maintenance. At an average investment of less

than $25 a member, another association with more than 50

members has had the use of good pure-bred bulls for more
than 7 years, with prospects of being able to use them for

3 or 4 years more.

QUICK KETURNS ON INVESTMENT.

One hundred and fifty farmers in Maryland, Michigan,
and Minnesota, wKen questioned regarding the value of
cooperative bull associations, estimated that the use of sires

belonging to the organization increased the value of the off-
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spring in the first generation from 30 to 80 per cent, vYitli

an average of 65 per cent. Usually in business transactions

in which there is a probability of great gain there is a

possibility of heavy losSj but in the bull assocications the

chances of profit are good, with little probability of loss.

It is true that some associations have disbanded, but no
case in which any member has actually lost on his invest-

ment has been reported, even when the association continued

in existence for only a short time. The investment is so

small and the chance for herd improvement so great that

the net returns greatly exceed the small original investment.

LINE BREEDING.

The association that is composed of five or six breeding

blocks should keep and use ail its good bulls as long as

they are fit for service. Advancing the bull to the next block

at the end of two years does not eliminate him, but makes it

possible to avoid inbreeding. Line breeding, on the other

hand, is a common and a very good practice, and the bull

association offers exceptional opportunities for conducting

that kind of breeding. In an association composed of

breeders of pure-bred dairy cattle, carefuUy selected bulls

produced in one block may be used in other blocks and the

organization may thus continue indefinitely without pur-

chasing bulls from outside sources, if such a plan seems most

advisable. The same practice may be followed when a num-
ber of first-class registered cows are owned by members of

any association. The cooperative bull association therefore

offers an excellent opportunity for intelligent, long-con-

tinued line breeding. Skillful mating, when combined with

careful selection of the best animals, makes very great im-

provement possible.

ELIMINATION OF THE SCRUB.

The value of the use of pure-bred sires and the need for

elimination of the scrubs is shown in the accompanying

illustrations. The cattle shown in Plate LXIX, figure 1,

were owned by a farmer at the time he joined the association.

He has better cattle now. Plate LXVIII shows pictures of

scrub bulls. Every farmer will recognize the type, and cer-

tauily no farmer cares to breed his cows to such scrubs. A
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bull similar to tlie one shown in Plate LXIX, figure 1, was

sold for $8 when a year old. The hide alone of a good year-^

ling bull should easily bring half as much. The bull associa-

tion eliminates the scrub bull and economically substitutes

such bulls as the one shown in Plate LXX^ figure 2.

COMMUNITY BREEDING ENCOURAGED.

Ten years ago a farmer in northern Wisconsin began to

breed Guernseys in a Holstein district. Now he has a fine

herdj and wonders why buyers never come his way. He is

discovering that when buyers want Guernseys they naturally

go to a Guernsey district. As a rule the breeders of pure-

bred cattle already have learned this lesson. The principle

is as true of grades as of registered stock, but many owners

of grade cattle seem to have overlooked it. All dairy breeds

are sometimes found in the same neighborhood, and even on

the same farm several dairy breeds and all possible combina-

tions of them are seen. Perhaps one year a Holstein bull is

used, the next year a Jersey, and occasionally a bull of no

particular breeding. In a grade herd recently studied there

were Holsteins, Guernseys, Jerseys, and Shorthorns, and

every possible cross and mixture of those breeds. The owner

admits his cattle do not sell to advantage, and the reason is

not hard to find. The bull association encourages the keep-

ing of only one breed on the farms of its members, and the

establishment of that breed in the community.

THE POWER OF HEREDITY.

In all bull-association work the power of heredity is recog-

nized. This power is illustrated by the pictui^es of a high-

class Guernsey bull, his dam, and his daughter. Since like

tends to beget like in production as well as in appearance,

there is little danger that the pure-bred bull whose ancestors

for several generations were first-class individuals will in-

herit or transmit the qualities of some inferior remote an-

cestor. If he is well-formed, strong, and healthy he will

almost certainly increase, in one generation, the income of

the scrub 'or low-grade herd out of all proportion to his cost.

In fact, the time may come when it will be possible to elimi-

nate all bulls except those whose dams are in the advanced
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Types OF Scrub Bulls that Fortunately are Becoming Less
Common,
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Fig. I.—Dam of Bull Shown in Figure 2.

Y^ear’s record: 14,633 pounds of milk; 714 pounds of butterfat.

Fig. 3 —Daughter of Bull Shown in Figure 2.

Year’s record; 18,458 pounds of milk; 906 pounds of butterfat.

A WELL-BRED BULL. HIS DAM. AND HIS DAUGHTER.
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^egist^3^ If the best bulls in the world were used to their

full capacity in pure-bred herds, and if only good pure-bred

bulls Avere used in the ordinary daivj herds, the income from
the dairy business could be vastly increased.

IMPEOVEMENT DUE TO SIEE.

Few organizations have been in operation long enough for

the producing daughters of an association bull to be com-
pared with their dams. The following figures received

from an association at New Windsor, Mch, show the im-

provement due to the sire

:

Average hutterfat production of daughters of association hulls com-

pared with that of their dams.

Bull No. 1 (7 producing daughters) : Pounds.

Dams 208.3

Daughters 270. 5

Each daughter excelled her dam.

Bull No. 2 (7 producing daughters) :

Dams 226.4

Daughters 281. 6

Five of the daughters excelled their dams.

Bull No. 3 (2 producing daughters) :

Dams 254.0

Daughters 369. 5

Each daughter excelled her dam.

At the price of 30 cents a pound for butterfat the 7

daughters of bull No. 1 will earn in 4 years’ time $600 more
than their dams. It is only when the lifetime-production

records of all his daughters are computed and compared

with those of their dams that the full value of the bull’s

serAuces to one generation can be known. In addition to

this, his influence on the herd will be noticeable for many
generations. This illustrates the great value of a good bull.

The damage done by an inferior bull may be equally great.

No other argument should be necessary in urging that eA’ery

association be particularly careful in selecting bulls.

Pure-bred bulls are not all equally valuable. The daugh-

ters of some are much inferior to their dams, while the

daughters of others greatly excel their dams. The bull

should always be superior to the best cows in the herd.

Cows should be well bred and carefully selected, but asso-
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ciation bulls should be even better bred than the cows and

still more carefully selected. All bulls used should be from

advanced-registry dams having a butterfat record of not less

than 400 pounds and from high-producing ancestors.

NOT MONEY ALONE.

The educational value of a cooperative bull association

doubtless exceeds the net cash returns, for, as a rule, all

members of the association become greatly interested in the

improvement of their dairy herds. They study live-stock

pedigrees, individual conformation, and production records.

They hold meetings at which dairy problems of all kinds

are discussed. Even boys take an added interest in the farm,

and especially in the dairy herd. At Esmond, IST. Dak., the

association held a cattle show in July, 1916. Cows, bulls,

and young stock were exhibited. The show was held in

connection with a three-day chautauqua, and it was esti-

mated that 5,000 people visited the show and the chau-

tauqua. Great interest centered about the boys’ stock-

judging contest, which was one of the features of the occa-

sion. The educational value of such work can hardly be

overestimated.

At Washington, Mich., the work of the bull association

led to an annual five days’ agricultural school in winter and
an annual summer picnic. At the picnics small cash prizes

are given for the best heifers exhibited. This association

consists of 22 members who invested $25 each, for which
they have already had the use of good pure-bred bulls for

6 years.

NO SERIOUS WEAKNESS.

There appears to be no fundamental weakness in cooper-

ative bull associations. Instead of spreading abortion, tuber-

culosis, or other communicable disease, the results so far

seem to indicate the reverse. For example, the Eoland, Iowa,

association will not allow any one of its members to get

the benefits of the association until his herd has been tested

for tuberculosis and all reactors eliminated. One farmer
who did not dispose of the reactors after the tuberculin test

was applied was refused the use of bulls until he complied
with the rules of the association. The educational work of



Cooperative Bull Associations. 319

each association makes the members alert to prevent the in-

troduction and spread of disease of any kind. The well-

managed bull association requires that the cattle of each

member shall be tested for tuberculosis and takes every

known precaution to prevent the introduction of infectious

abortion.

HOW TO ORGANIZE.

When a number of neighboring farmers, interested in the

same breed, desire to organize a cooperative bull association,

they should have a meeting, elect a temporaiy chairman and
secretary, enter into a free and general discussion of the

entire subject, and then decide upon the advisability of form-

ing a permanent organization. A high point of efficiency is

reached when there are five breeding blocks and approxi-

mately 60 cows in each block. Some successful organiza-

tions, however, have a smaller number of blocks and as few

as 35 cows to the block. The greatest care should be taken

in selecting bulls, as inferior bulls will completely defeat the

purpose of the organization. Some farmer, centrally located,

should be selected to take care of the bull, and each farmer

should pay his share of the purchase price. In addition,

each farmer pays his share of all other expenses, including

the support of the bull; his share of these expenses should

not exceed $10 to $15 annually.

It is greatly to the advantage of a cooperative association

that it be incorporated. This facilitates the transaction of

business, equitably distributes responsibility, and gives the

organization greater prestige in the community. In order

to avoid mistakes in organization and operation, including

selection of bulls, the association should early communicate

with the local county agricultural agent, the State agricul-

tural college, or the Dairy Division of the United States

Department of Agriculture.





FARM TENANTRY IN THE UNITED STATES.

By AV. J. SpillmAxN and E. A. Goldenweiser

Office of Farm Ma7iaQement

.

The problems relating to tenant farming have received

comparatively little attention in tliis country until very

recent jrearS; because of the fact tliat desirable public lands

were still available and the man who wanted to farm could

acquire owuiership for a nominal sum. Under such condi-

tions no very large proportion of farmers veere veilling to

become tenants. Even where tenant farming had become
established the terms \vere generally veiy^ faym-ablc to the

tenant. In many regions where now the prevailing custom
is for the tenant to give half the crop^ the usual custom a

generation ago was to give a third. But with the virtual

exhaustion of the public domain, so' far as highty desirable

farm land is concerned, tenant farming began to increase and
discussions of the problems connected with this type of farm
operation appeared in the agricultural press in cverdnereasing

volume. That a certain percentage of tenant farms should

exist wh(ne public lands can no longer be had practically

for the taking is natural and inevitable.

Tenantry is one of the normal steps by wliich young
men vdth limited capital become farm owners. In gen-

eral; every farm will change ownership at least once each

generation, and a very great number do so several times

during the average business life of the ordinary man. The
percentage of changes in farm ownership that occur through

inheritance is surprisingly small, as will be shown presently.

An additional small percentage of farms are purchased with

capital derived from other industries. The remaining farms

must in some way be more or less completely recapitalized

once each generation; that is, must be made to pay for them-

selves, either wholly or in part.

As a rough indication of the proportion of American
farms which must thus be recapitalized once in a lifetime,

or, in other vrords, must be made to pay for themselves

either partly or wholly, the following data may be cited.

54159°—YBK 1016 21 321
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Studies made by Mr. H. H. Clark, of tlie Office of Farm
Management, in three townships in Sedgwick County,

Kans., show that 5.9 per cent of the present owners acquired

their farms through inheritance; 13.7 per cent are farming

land obtained under the homestead act; the remaining

80.4 per cent bought the farms they now own, three-fourths

of them on deferred payments averaging 44 per cent of the

total purchase price, the other fourth paying cash in full.

In most of these latter cases the purchase money was ob-

tained from the sale of other farms. A few cases represent

capital taken from other industries. The conditions under

which approximately 60 per cent of these farms were pur-

chased require that^ in order that fuU ownership may be

acquired during the life of the present occupant, each of

the farms must provide not only a living for the family

upon it and interest on indebtedness, but an additional

income that will enable the average purchaser during his

occupancy to put aside 44 per cent of the purchase price.

Similar studies in five townships in a rich agricultural

county in Illinois gave the following results: 15.5 per cent

of the present farm owners obtained their farms by inher-

itance
; 69 per cent of them bought on deferred payments,

the average mortgage given at the time of purchase repre-

senting 63 per cent of the purchase price; the remaining

15.5 per cent paid cash in full at the time of purchase. In

this case 69 per cent of the farms, in order that their pres-

ent owners may during their occupancy obtain full title

free from debt, must produce a living for the farm family,

interest on the mortgage, and permit a saving of 63 per

cent of the total purchase price.

H0V7 RECAPITALIZATION IS EFFECTED.

In the studies above referred to the complete history of

each farm owner was obtained so far as possible. In the

great majority of cases these men began either as hired men
or worked on the home farm for several years after arriving

at maturity. In this way they obtained sufficient capital

to become tenants.^ Adter a few years as tenants they were

1 In the case of young men who stay on the home farm, the usual course is for the father,

when the son marries, to establish him in business as a tenant. It is understood that in tliis

discussion the stage of “hired man'’ includes young men who stay on the home farm some
years after reaching maturity.
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able to save enough to make a first j^ayment on a farm,

giving a mortgage for the balance. In the majority of cases

these mortgages are slovcly canceled, leaving the farmer, at

an advanced 23eriod of his life, a full owner.

Where this process of acquiring ownershij) proceeds in a

normal manner, it is evident that a considerable proportion

of the farmers operating at any particular time must be

tenants; and the presence of tenant farming under such

conditions represents a normal, healthful condition of agri-

culture, Not only that, but there will be a considerable

proportion of mortgaged farms; and in so far as existing

mortgages represent progress from tenantry to ownership,

they indicate a healthful condition of agricultural affairs.

Figure IS shows the percentage of mort.gaged farms, with

the average amount of the mortgage per farm, for each State

in the Union. With some notable exceptions, the higher

percentages of mortgaged farms are found in those sections

of the country where agriculture is in a fioiuishing condition

and where the gradual process of acquhing ovcnership is

making normal progress. The scope of this article does not

permit consideration of the exceptional cases to which

reference has just been made.

TENANT FARMING A STEP TOWARD OW^NERSHIP,

That in a general way tenant farming •represents a step

toward ovcnership is shown clearly in figure 19. This figure,

based upon census statistics, shows that 76 per cent of

farmers under 25 years of age are tenants. In the next

age gToup, representing farmers from 25 to 34 ^mars of age,

the percentage of tenantry falls to. 55. In the succeeding

groups the percentage falls with each 10-year advance in

age to 37, 27, 21, and 15. It may be assumed that these

older men represent, in the main, those who have been

unable to lay by enough to acquire ownership. But these

figures iudicate that by far the greater irroi^ortioii of the

young men who start out as tenants succeed in becoming
owners. Figure 19 shows that aside from some of the Western
vStates, where settlement is still in progress, and some of

the Southern States, where the situaiion is complicated by
the census classification of croppers ” as tenants, similar

conditions prevail in all sections of the country.
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Figure 20 shows that for the last two census periods there

has been, in general, a decrease in the percentage of tenantry

among farmers of advanced years. In the North, in the last
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census period, there has been a decrease in percentage of

tenantry for every age group except the first, the increase for

the entire period being due to the number of 3mung men
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under 25 years of age vrho have passed froni' tlie status of

farm laborer to that of tenant. It is’ to be presumed that a

large proportion of these will ultimately become owners. In

Tig. 19.—rorctiiTG"'? of tenants amrrr-^

—

groups, in the United Stales and in
sd^cted 9 oi 1910 )

the South there has been a decrease of tenantry for the age

groups oTcr 45 3'ears. In the case of men younger than this

there has been an increase. In the West there was a marked
decrease in the percentage of tenantiy in every age group
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land must now pursue a different course in acquiring a footing

on the land. Increasing numbers of them are becoming
tenants.

Figure 21 shows that during the period from 1S90 to 1900

there was a more marked increase in the percentage of

Fig. 21.—Ferceiitageof tenant laiTiiPrs in tlie United States and in the thiee grand divisions
for the last four census periods, and of wiiite and colored farmers in tJie Sourh for the
last two census x^eriods.

tenanti’}^ than during any other recent census period, and
this apphes to all sections of the country. Tliis was the

period when the exhaustion of the public domain began to

make itself felt and when a large number of men began
to pui’sue the more normal course^ outlined above, in be-
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coming farm owners. Tins diagram also shows that during

the last census period the only marked increase in the per-

centage of tenant farms in any of the grand divisions of the

country was among the white farmers of the Souths though,

as will be seen later, there are localities in each of these

grand divisions that present exceptions to this statement.

Whether there was a similar increase in real tenant farming

among the colored farmers can not be determined from

census data for the reason that many of the colored farm

laborers of the South receive part of the crop in lieu of

wages. Such laborers are known locally as croppers.”

They furnish no working capital, but are classed as tenants in

the census data. A change from cropper to share tenant is

similar to a change from liired laborer to tenant in other

parts of the country. There is reason to believe that there

was such an advance in the South from the stage of cropper

to that of share tenant, this representing a real advance in

the condition of these laborers—a stop toward ownersliip.

The division of the country into grand divisions, as just

intimated, does not fully represent the actual state of affairs

in the various agricultural regions. This is better repre-

sented in figure 22, where the percentage of tenant farms for

each of the last four censuses is given by States, On the

map in figure 22, States having a larger percentage of tenantry

in 1910 than in 1900 are shaded. It will be seen that the

regions in which the percentage of tenantry did not increase

are three in number: First, the Northeastern States, extend-

ing south to Virginia and west to kliclngan; second, two
States in the Mississippi Valley; tlnrd,four of the eight moun-
tain States and the three Pacific Coast States. In aU the

remaining States the percentage of tenantry increased.

The conditions in the last-named group of States are

easily explained. There was an increase in the actual number
of tenant farms in each of these States, but on account of

the settlement of new land and the breaking up of large

tracts into small farms in some of them, the number of farms
operated by owners increased at a much higher ratio, facts

which are well brought out in figures 23 and 24. The per-

centage of tenant farms therefore decreased while the number
increased, because the number of farms operated by owners
increased even more rapidly. Thus in Colorado the number
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of farms operated by owners increased 97.6 per cent; while

the number operated by tenants increased 50.3 per cent.

Conditions wore similar in each of the seven States in

question.

In the State of Missouri there was a slight decrease in the ‘

total number of farms, both those operated by owners and
those operated by tenants, while in the State of Louisiana

there wms a slight decrease in the number of tenants
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because of the conditions arising from the general spread of

the boll -weevil over the cotton fields in that State during

the last census period. Perhaps a similar change may be

shown in some of the other cotton-producing States at the

next census
j
though this by no means necessarily follows.

As a partial explanation of the decrease in the percentage

of tenantry in the northeastern States
^
attention is called
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to the facts shown in figure 25. If a luie be drav/n separating
those States in the Northeast in which the average increase

in the price of farm land during the last census period was
less than 60 per cent from the States in which it was greater
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tions are Oliio; where the increase in the price of farm land

was almost exactly 60 per cent, but where tenantry in-

creased slightly, Virginia and West Virgmia, inw'hich States

land increased more than 60 per cent in value, while ten-

while the price of farm land increased 75 per cent. Tliis in-

crease in the price of farm land in the State of Maine is due

to marked development of certain types of intensive farm-
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ing, vrliich of itself does not necessarily have any effect

upon the percentage of tenantry. The general conclusion

seems justified, therefore, that where land is increasing

rapidly hi valiie, unless other factors have a preponderatmg

influence, there is a tendency for the percentage of tenantry

to increase, while where land is increasing slowly in value

the percentage of tenantry does not tend to increase.

It is not Imown what a normal percentage of tenantry

would be under conditions where the major portion of farm
owners pass through the various stages of hired man, tenant,

owner with mortgage, and owner free from debt. There are

reasons for a,ssuming, however, that in some parts of the

country the percentage of tenantry is bclovr this normal,

while hi other parts it is above. vSonie of these reasons are

given in what follows.

FACTORS THAT REDUCE THE NORMAL PERCENTAGE OF
TENANTRY.

AVAILAnmiTY OF PUBLIC LANDS.

Until about 1S90 public lands to be had almost for the

taking were available to practically all who ivanted them.

Under such conditions the proportion of tenants would nat-

urally be smaller than normal, because of the ease of acquir-

ing ownership in land. Kather than sufler the inconven-

iences of tenant farming men would go west and homestead
land. Statistics show that the percentage of tenant farming

in this countrj^ was very low at the time when settlement of

desirable now lands was in rapid progress. (See fig, 22.)

SMALLNESS OF FAUMS AND LOW PHODUCTIVITY OF LANDS.

Tenant farming does not prevail generally in regions vdiere

the farms are veiy small or the productivity of the soil low,

except in regions where the problem is complicated hy the

plantation system of farming. A large proportion of tenant

farms become such because their owners have grown old and

have no one to take charge of the farm. If the farm is not

large enough or productive enough to make the income from

the rent sufficient to support the farmer in retirement, the

tendency for the aging owner to retain the operation of the

farm is strong. This undoubtedly is one of the causes of the
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decrease in the percentage of tenantry in the northeastern

States, for in these States farms are generally much below

the average for the country in size. Another factor that

probably has operated in this case is the fact that the type

of farming undergoing most rapid development in the north-

eastern States, namely, vegetable growing, does not lend itself

readily to a tenant system. Attention has already been

called to the fact, illustrated in figure 25, that the price of

farm land increased only slightly in this section of the

country during the last census period. This fact, together

with the smallness of the average farm, makes it possible,

in many cases, for the farm laborer to omit the tenant stage

in his progress toward ownership. It also makes it possible

for men having a small capital saved in other industries to

become owners. AU these factors doubtless have operated

in causing the decrease in the percentage of tenantry in the

northeastern States.

FACTORS THAT INCREASE THE PERCENTAGE OF TENANTRY,

SIZE OF FARM AND PRODUCTIVENESS OF LAND.

Where a farm is large enough or productive enough

to give a rental income sufficient for the support of a family,

there is a strong tendency, as the farmer grows old, for him
to turn the farm over to a tenant, unless he happens to have

sons who can assume the management. The accompanying

table gives some of the evidence on which this conclusion

is based. The counties of four States—Pennsylvania, Ohio,

Illinois, and South Carolina—are arranged in four groups

of equal numbers, the first consisting of those counties

having the largest average value of farm products per acre

and the last of those counties having the smallest, the second

and third groups being intermediate. The last column of the

table shows the percentage of tenant farmers in each of the

four groups. In every case it will be observed that the

percentage of tenantry decreases as the average acre value

of farm products decreases. In previous publications of

the Office of Farm Management it has been shown that the

percentage of tenantry decreases also as the size of the farm
decreases for farms in the same geographic region. This

comparison does not hold between distinct sections of the

country. But in general the percentage of tenantry is
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higher on the large farms of the Middle West than on the

small farms of the ISrortheas^. The high percentage of

tenantry in the cotton-growing States is due to other causes

(partly to the inclusion of croj)pers’’ with tenants).

Relation of value offarm products per acre to pyercentage of tenantry.

Stares and groups
of counties^

Average
value of
farm

products,
per acre.

Per cent '

tenants
of all

farmers.

States and groups
of counties. 1

Average
value of
farm

products,
per acre.

Per cent
tenants
of ail

farmers.

Pennsjdvania: Illinois:

First group oO.l Fii’St group 14.71 31.9

Second group 9.98 45.

5

Second group 8 17 22.7

Third groun S.03 3S.9 Third group G. 29 18

Fourth group
;

.5. 77 !
29.

6

Fourth group ‘ 4 79 14.4

Ohio;
1

South Carolina:

First group . ..J 12. S3 34.0 First group 13. 18 69.3

Second group '

10.39 33.3 Second group 10.14 67.4

Third group S.51 26. S Third group 8.05 66.

1

Fourth group
i 5.47 IS Fourth group 5 58 43,1

1 The counties in each State were arranged in descending order of value of farm products

per acre, and then divided into four groups, each having an equal number of counties. The
average value of products per acre and the average percentage of tenantry was calculated for

each group.

INCREASE IN MARKET VALUE OF LAND.

Attention has already been called to the fact that tenantry

is increasing in those sections of the country where the

market value of land is increasing most rapidly, with certain

notable exceptions, which have already been explained.

Where the value of farm land is high a longer time is required

for the tenant to accumulate the capital necessary for

making a first pa3nnent on a farm than \vhere it is low.

Where the value of land is increasing there is a tendency to

capitalize the annual rate of increase in the price at which

the land is held. Where this condition exists it becomes
exceedingly difEeiilt for the man wmo buj^s a farm on deferred

payments to succeed. He must not only make the farm
produce a living for himself and famil^n but he must make it

pay interest on a capitalization based partly on rental value

and partl}^ on annual increase in value, in addition to saving

enough to cancel the mortgage. As this matter is somewhat
difficult to make clear, it may be well to give an illustration.
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In a farm-management survey in Ellis County, Tex,, the

average price at which the land was held was S139 per acre.

The rental income from this land amounted to 3.7 per cent

of this valuation. The current rate of interest on borrowed

capital in this section averages about 8 per cent. But
because of the very marked advantages in land ownership,

those owning land are usually content to accept a smaller

income on their capital. They are justified in this because

of the great security of the investment and the niunerous

other advantages that arise from land ovcnership. If we
assume that 5 per cent is a satisfactory income for real-

estate investments in this region, while the rental income is

only 3.7 per cent, then the price of the land includes capi-

talization of annual increase in value amounting to 1.3 per

cent. That is, the farmer \vho buys this land at the average

price of $139 per acre looks to rent for 3.7 per cent income
on his investment and to annual increase in value for 1.3

per cent income. If we assume that the income on real

estate should be 8 per cent, Avhilo the rental income is only

3.7 per cent, then there should be an annual increase in value

of 4.3 per cent to justify the present market price. Taking
the census valuations of farm land in Ellis County for 1880

and 1910, there has been during this 30-year period an actual

annual increase of 5.9 per cent. It would appear, therefore,

that the present price of the land does not fully capitalize the

present annual rate of income. This is as it should be, for

there is no prospect that this rate of increase can continue

indefinitely. Now, the tenant who makes a first payment
on a piece of land must make the farm earn enough in addi-

tion to his living to pay interest on the deferred payments,
and where the price of land is higher than its true rental

value the interest which he has to pay is greater than the

rent which a tenant must pay. This fact deters tenants from
attempting to become owners. Hence we ’find that, in

general, in those sections of the country where the land is

increasing rapidly in value the percentage of tenantry is

considerably above the normal.

It should be stated here that where land is increasing
rapidly in value, some men without sufficient capital to pay
for an entire farm make a first payment with the object of

holdmg the land a few years in order to get the benefit of
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increase in value and then sell. In so far as this practice pre-

vails
^
it tends to decrease the percentage of tenantry; but

the 'number who thus buy land speculatively is small in

comparison with those who remain tenants because the i^ate

of increase is capitalized in the price they are compelled to

pay for a farm,

CAPITALIZATION- OF THE ADVANTAGES OP LAND OWNERSHIP.

It has already been pointed out that the safety of invest-

ments in land and the other advantages that arise from land

ownership lead men to pmnhase land at prices which make
it necessary for them to accept a low rate of income on their

investment. In other words, the price at which agricul-

tural land is held, especially in those sections of the country

where farming is most profitable, are greatly in excess of

their actual rental value when capitalized at current rates

of interest. For reasons given under the previous heading,

this makes it difiicult for a tenant to acquire ownership,

because on his deferred payments he must pay a rate of

interest considerably higher than the rate w'hich land owners

are willing to accept on their investment. The price he

pays for land represents capitalization on the basis of a

secure and otherwise preferred investment, while the rate

which he must pay for money—that is, the rate of interest

he must pay on his deferred payments—is the current rate

for the use of borrowed capital.

ADVANTAGE OF TENANTRY FOR BEGINNERS WITH SMALL
CAPITAL.

The scope of this paper does not permit a discussion of the

deshability or undesirability of tenant farming from the

standpoint of its effect upon citizenship or on the general

welfare. It deals rather with the forces that control the

percentage of tenantry in different regions and imder differ-

ent conditions. We shall now consider some of the factors

that influence the individual.

HIGHER RATES OF INCOME ON WORKING CAPITAL THAN ON
FIXED.

As has already been said, landowners are willing to accept

a relatively low rate of income on their investment. But
there is no reason for such low rate of income on the work-

5415a°—YBK 1916 22
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ing capital used in fanning. Farni-management surveys

have shown a decided difference in the rates of income on

these two classes of property. This is brought out in the

following table:

Bate of interest on investment.

Received 1)5"— Average. Georgia. Indiana. Illinois. Iowa. Arizona. Texas.

Owner operators. .

.

i

6.0 s.o 4.

7

0.

5

4,7 8.6 5.9

Landlords
j

4.3 7.3 3.

5

3.0 3.2 4. 9 3.5

In the case of operators who own the land they farm the

investment consists of land and of working capital, while

the return received by landlords is almost entirely based on
an investment in land. The rate of interest in the case of

owners is determined by subtracting from the net income of

the operator the estimated value of his own labor and
dividing the balance by the total investment; in the case of

landlords the net rent received is divided by the investment.

It appears from the table that the owner operators receive

an average return of 6.5 per cent, while the landlords receive

only 4.3 per cent. The difference in favor of the operators

is found in every State included in the table and indicates

that an investment in real estate alone brings a lower

relative retmm than a mixed investment in land and working
capital. This difference may represent in part the owner^s

returns for his personal managerial abihty, but it is certain

that a considerable portion of the difference is due to the

fact that a secure and otherwise preferred investment in

land commands a lower rate of interest than a less secure

investment in working capital. Thus it is seen that for the
man with small capital there is considerable advantage in

farming on the tenant basis. For a man with a large

amount to invest the situation is different, partly because
his funds, if invested entirely in working capital, may
necessitate a larger farm than he is capable of managing to

advantage and partly because, if he has enough money to

buy a good-sized farm that yields a good living, other con-
siderations besides the rate of interest on the investment
enter into the problem.

While the higher rate of income from working capital as

compared with real estate results in higher returns on invest-
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meiit for tenants than for owners^ the investment of ovTiers

is much larger, on the average, than that of tenants. Hence
in the surveys made m the six States included m the above

comparison the income received by tenants, above the wages

of them labor, the use of the house, and the food and fuel

supplied directly by the farm, was only $627, as. compared
with $1,430 for owners.

FAEM INCOME OF OWNERS AND TENANTS WITH SEMILAR
CAPITAL.

Closely related to the facts just stated is the additional

fact that the net income of tenants with small capital is

much greater than that of ovmers with the same amount of

capital. This is shown in the accompanying table, which

gives the farm incomes of owners and tenants in Gloucester

County, N. J., grouped according to the capital of the farm

operator and illustrating a condition that is found in prac-

tically all the Department’s farm-management surveys.

Comparative incomes of owners and tenants ivith equal capital^ Gloucester

County, N. J.

Owners. Tenants.

Amount of

capital. Number
of farms.

Average
size of
farm.

Average
farm

income.

Number
of farms.

Average
size of

farm.

Average
farm

income.

11 42.9

SI, 001-S2, 000. None. 28 77.0 675

2,001- 3, 000. 25 113.2 897

3,001- 5, 000. 24 40.1 $291 11 103.0 1, 727

5, 001- 7, 000- 34 59.0 752 2 175.5 2,240

7,001- 9, 000- 30 65.6 992 1
i

200.0 5,123

9,001-11,000. 22 79.4 1,3^0 None.

11,001-14,000. 31 105.7 1,689 None.

14, 001-17, 000. 12 101.2 2,711 None.

Over S17,000.. 9 148.8 3,202 None.

All farms 162 77.2

i 1

1,269 78 I 91.5 976

It wiU be noticed that in the groups of farmers having less

than $3,000 capital every farmer is a tenant. Even those with

less than $1,000 capital are making incomes that permit a fair

standard of living, while those with $2,000 to $3,000 capital

have incomes that permit considerable saving, especially if

the farmer and his family are frugal, because each of these
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farmers lias, ia aikiitioii to tlie income slio\\m in the table, all

that the farm furnishes toward the family liying, nicluding

milk, butter, poultry, eggs, fruits, vegetables, and often fuel.

In the next group, having from $3,000 to $5,000 capital,

there are 35 farmers. Tweiitir-four of these arc owners of

farms averaging about 40 acres in size. The remaining 11

have remained tenants and are operating farms about two

and a half times as large as ovaiers with the same capital.

Their average farm income is about six times as great as that

of the corresponding ovviiers. In the higher groups the num-
ber of tenants is so small that the averages do not mean much.

It is significant, however, that the trvo tenants amongst the

36 farmers in the group having from $5,000 to $7,000 of capital

make incomes about three times as large as do the owners.

The one tenant in the next group makes about five times as

much as the average of his 30 compeers. In the groups hav-

ing more capital than this all the farmers are owners.

It lira}’ seem strange that where farmers can make so much
more money as tenants than the}-' can as owners there should

be such a strong tendency tovvmrd ownership. The table

shows that just as soon as the average income is sufficient to

peimit anythmg like a satisfactory standard of living the

majority of tenants become owners, thus sacrificing perhaps

two-thirds of their mcome. The amount they thus sacrifice

shows what the average farmer considers the advantages of

ownership to be worth. It is not necessary to discuss these

advantages here; most of them are obvious.

There is, however, another reason why so few tenants with

lai'ge capital are found, A large amount of capital, aU
invested as working capital, suffices for the operation of a

very large business, exceeding, in fact, the managerial

ability of many farmers. It is only within the hmits of his

managerial ability that it is wise for the farmer vdth con-

siderable capital to remain a tenant rather than pass into

the o-\vner class.

There are two reasons for the greater incomes made by
tenants as compared with owners having the same amount
of capital. One is the higher rate of income on working
capital as compared with fixed capital represented by real

estate, already discussed. Another reason even more impor-



341Farm Tenantry in fix e JJyiited States.

tant is the fact that with a given amount of capital invested

entirely a.s working capital, the operator can manage a very

much larger area of land, and other things being approximately

equal, the farmer’s income is usually roiighl}^ proportional

to the magnitude of the business he conducts. Note in the

preceding table that in the group of farmers havingfrom $3,000

to $5,000 capital, the size of the 11 farms operated by
tenants is about two and a half times that of the 24 farms

operated by owjiers. In the next two groups the tenant

farms are about thi'ee times as large as the ovaier farms.

In this connection the average size of tenant farms as com-

pared with owner farms is of interest. Data concerning this

point are given in figure 26, which shows graphically both the

area of improved land and the total farm area for the average

farm operated by its owner and the average tenant farm in

selected States. It will be seen that outside of the cotton-

belt States, ill nearly every case the average tenant farm is

larger than the average owner farm. Tlie exceptions are

easily explained . They are Nebraska, Kansas, Colorado, Utah,

and Missouri. In these States most of the tenant farms are

in those sections of the State where the farms are relatively

small. If the comparison could be made between the tenant

farms in these States and the owner farms in the same locali-

ties, there is no question that the aveiuage tenant fai'm would
be sho’svii to be larger than the average owner farm. Wliere

the conditions are such that the farm laborer can in a few

years save enough money or establish sufficient credit to

provide the necessary working capital for a farm of con-

siderable size, the tenant usually selects a farm as large as he

can manage with the working capital available. If he under-

takes tenant farming on a smaller farm the results frequently

are disastrous. Not only that, but the majority of farms

offered to tenants average larger in size than those not,thus

made available, for the reason that the rental iimome from
the large farm will best support the retired owner.

The conditions shown in the cotton States, among both
white and colored farmers, mvolve considerations which it

is not within the provmce of this paper to discuss. It is

seen, however, that in all these States the average tenant

farm is smaller than the average owner farm, and this is
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true vvliateyer the race of the fanner. This is due in part to

the inclusion of ''croppers^’ with tenants in the census

figures. As elsewhere explained, the cropper is a hired

laborer who receives a share of the crop in lieu of wages.

The small average acreage tended by croppers makes tenant

farms smaller in the cotton States than they would be if the
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term ^Henant^’ were limited to classes comparable with

tenants in other sections. Another reason why the average

tenant farm of the cotton States is so small lies in the fact

that the area of cotton a family can manage is limited by
the amount that can be picked in season, and on good land

this is a very small area.

PRINCIPAL DEFECTS OF THE AMERICAN SYSTEM OF TENANT
FARMING.

The serious defect of our system of tenantry is the lack of

suitable provisions for maintaining the fertihty of the soil.

There are tv/o general causes for this condition. In the first

place, tenant farming is more or less new in many localities,

and the problem of arranging a lease contract that will pro-

vide against loss of fertility has not been generally solved,

though it has been worked out in numerous individual

instances and quite generally in some localities. In the

second place, a striking feature of the system of tenant

farming which prevails in this country is the short average

length of tenure. The following table shows that for the

United States as a w^hole, at the last census, one-third of the

tenant farmers had been on their present farms less than

1 year; 17 per cent of them were hi their second year on the

same farm; about 30 per cent had been on the same farm

for from 2 to 5 years, 12 per cent for from 5 to 10 years, and
less than 8 per cent for more than 10 years. The longest

average tenure is shown for colored tenants in the South; the

next longest for tenants in the northern States. The shortest

average tenure is shown for white tenants in the South.

This is partly accounted for by the fact that tenantry

amongst the white farmers in the South is increasing more
rapidly than anywhere else m the country. One of the

reasons for this increase is the gradual replacement of colored

by white tenants in many sections.
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Length of tenure on tenant farms in the United States.

[From eensus of 1910.]

Tfino-nts ha-'ine been on same farm each specific

i.uiiii.ei of yeais (percent).

Type ofteiiiue ai.d yeais on fuim.

T'mted The The
The South.

Stares. North. West.
VTnte. Colored

All (.enants:

Less than 1 year 33.1 27,6 33.0 42.1 28. S

1 year Init less tlian 2 yoais 17.1 17.8 18.5 18.0 15.0

2 years but less than o years 29.6 30.5 31.8 26.9 32.0

5 years but less than 10 years 12.0 14.7 11.0 8.4 13.7

10 years and oyer 7.9 9.4 5. 7 4.6 10.5

Cash tenants;

Less than 1 year 26.1 25. S 31.4 34.8 IS. 9

1 year but less than 2 years 10.0 17.4 IS. 3 17.0 13.1

2 years but less than 5 yeai's 31.9 30. S 32.2 30.0 34.6

5 years bur less than 10 ye.n s 15.

0

15. 0 11. 7 11. 0 IS. 1

10 yeais and oyer 11.0 10.4 G. 4 6.6 15.3

Share tenants:

I.ess than 1 year 37.3 28.6 34.7 44, G 36.2

i year but loss than 2 years 17. S IS.l 18. 8 18. 2 16.5

2 years but less than 5 years 1 2S. 4 30.3 31. 3 25.8 30.1

0 yeai's bur less than 10 years 10.4 14.2 10.3 7. 5 10.4

10 years and oyer 6.1 S.8 5. 0 3.9 6.8

Average years on same I'aim:

All tenants
1

3.0 3.4 2. 6)
i

2.2 3.6

Cash tenants ' 3 S 1 3.7 2.S 2.S 4.8

Shai’e tenants

j

.0.0 3.3 2.5 2.0 2.7

It win be noted that the average tenure among cash ten-

ants is everyv^here longer than it is among share tenants.

For the United States as a whole the average length of time

the average cash tenants have been on the farms they are

now operating is 3.8 years, while for share tenants it is 2.6

years. The cash tenant makes, on the average, a larger in-

come than the share tenant and is not so soon discouraged

by the frequent reduction in yield, caused by the methods
ordinarily employed in tenant farming. This is true in

spite of the fact that the average crop yields on share-tenant

farms usually are larger than on cash-tenant farms, the dif-

ference being more than made up by the smaller amount of

rent paid by cash tenants.
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REASON FOK SHORT TEAZURES.

Ill sections where systems of farming prevail that rapidly

burn the Immus out of the soil and v/here in consequence

crop yields have become lovy the farm income of the aver-

age tenant farmer is low. This makes him dissatisfied with

his condition; and he naturafiy hopes bv^ changing from one

farm tc another to better himself. For similar reasons the

landlord is inclined to change teimnts, hoping by the change

to secure a better tenant. These two facts taken together

account in part for the veiy short tenures which are so

prevalent in this country.

The remedy for this condition is not a simple one, nor is

there any panacea lor it. In general; however, the remedy

involves a course ol procedure that will result in better

incomes for the tenant. ThiS; of course, will mean also

greater profits to the ownei's of the land. Except in dairy

regions; where it is customary for the landlord to furnish

half the productive live stock; tenant farms are; in general;

not so well stocked as owner farms. This is partly due to

the general lack of capital on the part of tenant farmers and

partly to the lack of permanence of tenure; but it is also

due in part to lack of information on the part of both land-

lord and tenant as to the conditions of leasing on live-stock

farms that would make the agreement equitable to both

parties concerned. In sections where tenant farming has

long been established; more especially in those regions where

live-stock farming prevails; this problem has largel}^ been

worked out in practice. But new farms are continually

passing from owner operation to tenant operation; thus

bringing about the relation of landlord and tenant between
people who lack infoiiiiatioii on the subject of lease contracts.

THE TEASE CONTRACT.

It is therefore clear that the big problem to-day in con-

nection with tenant farming in the United States is that of

the details of the lease contract. The Office of Farm Man-
agement regards this as one of the outstanding problems in

farm economics in this country and is devoting serious study
to it. A study is being made of the details of agreements
between landlord and tenant on farms of all sizes and types
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in all parts of tlie country where tenant farming is well

developed. These studies have shown that a few funda-

mental principles govern in all such cases. The laborer is

entitled to his wage; the owner of property is entitled to

interest on his investment and to sufficient income to replace

worn-out equipment. We have already seen that land,

because of the unique stability of the investment, commands
a lov/ rate of income. On the other hand, worldng capital

is entitled to a high rate of income—just how high it is not

yet possible to say with any degree of certainty. It is

believed, however, that these studies vrill ultimately reveal

what is a fair and ecjuitable division of the proceeds of the

farm between labor, fixed capital, and working capital for

all the more important types of farmmg and for farms of

different sizes in aU parts of the country.

It does not necessarily follow from what has been said

above concerning short tenures in this country that lease

contracts should cover long periods of 3mars. The essential

thing is that the37- should provide a system of farmmg that

will build up the fertility of the land. This may be accom-

plished under lease contracts made for short periods. It has

been found in the investigations of the Oflice of Farm Man-
agement that in some of the localities in which tenant farm-

ing has prevailed for a considerable period tenants contract-

ing only from year to year remain on the farm longer on the

average than those who contract for longer periods. Very
long lease contracts are hardly practicable, except under con-

ditions of permanent tenure. In this country, where so large

a proportion of tenants merely represent a step in the progress

toward ownership, the period of the lease must, and should,

be shorter, on the average, than in countries where practically

all the land is farmed by tenants.



SEWAGE DISPOSAL ON THE FARM.

By George M. Warren,

Hydraulic Engineer, Office of Public Roads and Rural Engineering.

Popular indifference to the effective disposal of sew-

age has existed so long and so universally that only

within comparatively recent 3^ears has it been realized that

this Avaste product of human life is poison and must be

kept from the food and drink of man. From the specific

germs or poisons that ma}" be carried in seveage at any time

there may result typhoid fever, tuberculosis, hookworm dis-

ease, cholera, dysenteiw, diarrhea, or other dangerous ail-

ments, and it is not improbable that certain obscure maladies

maj^ be traced eventually to the poisonous effects of drainage

from human waste. The poison is invisible to the naked

eye and it ina}^ be carried by many agencies and by devious

routes and be unsuspectingly received into the human bod^u

Infection ma}" come from the swirling dust of the railway

roadbed, from personal or indirect contact with transitory

or chronic carriers of disease, from green truck grown in

gardens fertilized with night soil or sewage, from food pre-

pared or touclied by unclean hands or visited by flies and
vermin, from milk handled b}^ sickly and careless dairymen,

or milk cans and utensils washed with polluted vuater from
Avells, springs, brooks, and lakes receiving the surface Avash

or the underground drainage from seAvage-polluted soil, and
from many other sources.

Typhoid fever is peculiar^ a rural disease, and a few
examples clearly indicating the responsibilities and the

duties of people who live in the countzy ai’e cited herewith.

The accounts are condensed from reports by the Massachu-
setts State Boai'd of Health and the health commissioner

of Virginia.

In September and October, 1899, 63 cases of yphoid feA^er, resulting

in 5 deaths, occurred at the Northampton (Mass.) insane hospital.

This epidemic aaais conclusively traced to celery, Avhich was eaten
freely late in August and AA^hich Avas groAvn and banked in a plot that

347
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had been fertilized in the late 'winter or early spring with the solid

residue and scrapings from a sewage filter bed situated on the hoS'

pital grounds.

In November and December, 1900, 7 cases of typhoid fever at lYah

thain (i\Iass.) were, with little doubt, caused by infected milk from a

farm where the sewage in a cesspool containing the discharges of a

person sick with the disease in August was dipped out and spread

upon the ground by the samie man who afterward milked the cows.

In 1909. GO persons spending Labor Day at a country hotel in

Vdorcester County, Mass., were infected from the milk handled by a

table maid who was coining down with typhoid fever.

In 1915, typhoid fever in a home at Brookiieal, Va.. was caused by

the accidental entry of sewage into a drilled w'ell following tlie chok-

ing and flooding of the house sewer with rain water. Within 14 days

5 of the S children were stricken and tlie eldest, a girl of 20 years,

died 3 weeks later.

Early in June. 1915, a case of typhoid fever developed in the upper

one of about 25 humble mountain homes situated along a small brook

in Washington County, Va. Probably few of the liouses had privies,

and water was obtained from several small springs close to the edge

of the brook. On July 3, 15 cases of typhoid fever had developed in 8

different families down the ravine, and it is probable that the spread

of the disease was due in large degree to the pollution of the springs

from the lack of care in handling the discharges of patients higher

up the run.

Not to dispose of sewage promptly invites nuisance, but

not to dispose of sewage cleanly and completely invites dis-

ease. It is not enough that human filth is taken 50, 75, 100,

or 150 feet away from a well or spring, or that it is taken

merely to lower ground. Given loose or open subsoil, seamy

ledge, or long-continued pollution of one plot of ground, the

zone of contamination is likely to extend and reaclily may
reach quite distant wells, especially at such times as well-

waters are lowered by drought or heavy pumping. What-
ever the system of sewage disposal, it should be entirel}^ and

widely separated from the water supply, and, if possible,

the surface of the sewage in any privy, leaky vault, or cess-

pool should be lower than the lowest water in any near-by

well. The practice of applying human excreta or sewage to

land upon which are grown truck crops, especially celery,

lettuce, radishes, cucumbers, tomatoes, melons, and other

vegetables consumed raw by man, constitutes a serious

menace to health and should be discontinued.
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SEWAGE AND SEWEES DEFINED.

Under average conditions the daily waste of an adult

human is about 1-^ to 2 quarts of foul matter consisting

largely of undigested or partially digested foods and saline

excretions. With these wastes there may be mixed refuse

liquids and many substances entering into the economy
of the household, such as grease, milk, bits of food, fruits,

vegetables, paper, rags, etc. This refuse product constitutes

sewage and the underground pipe which conveys it is a

sewer. Since sevrers carry foul matter, they should be water-

tight, and this feature of their construction distinguishes

them from drains or removers of relatively pure surface or

ground water.

NATUEE OF SEWAGE.

Sewage, then, is water containing small amounts of min-
eral, vegetable, and animal matter, dissolved and uiidis-

solved. It contains enormous numbers and many species of

very minute living organisms or bacteria and dead organic

matter. For the most part, the living organisms are, so far

as known, not onl}^ harmless, but are of the utmost im-

portance in the processes of nature. They may be termed
tiny scavengers which . multiply wuth great rapidity, their

useful vrork being the converting of dead organic wmstes into

liquids and gases, decomposing the dissolved organic matter,

and oxidizing and nitrifying tlie organic residues.

HOW SEWAGE DECOMPOSES.

If a bottle of fresh sewage be kept in a warm room
changes occur in the appearance and nature of the liquid.

At first it is light in appearance and its odor is slight. It

is well supplied vath free oxygen, since this gas, dissolved

from the atmosphei’e, is ahvays found in natural waters.
In a short time the solids in the selvage separate mechan-
ically according to their relative weights, sediment collects

at the bottom, and a greasy film covers the surface. Later,
the solids tend to break apart, the sewage growls darker, and
the odor becomes more offensive. There is an increase in the
amount of ammonia and a decrease in free oxygen, and when
the former is at its maximum and the latter is exhausted,
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the sewage is said to be stale. Beyond this stage the process

becomes a putrefying one. Bacterial life probably secures

minute quantities of oxygen from the breaking up of organic

substances, and, ascompounds containing nitrogen are decom-

posed, various foul-smelling gases are liberated. Sewage in

this condition is known as septic sewage. Eventually the

liquid in the bottle clears, its color fades appreciably, the odor

disappears, and a dark-brown, insoluble, earth-like substance

remains as a deposit. Complete reduction of this deposit

requires a long period of time, perhaps many years. Within

an}^ ordinary limits there still remains more or less organic

residue which rots very sloAvly, but which, if given sufficient

time, may be reduced to mineral substances and so become

suitable for plant food.

The changes above described are wholly natural and are

analogous to what always takes place wffien animal or vegeta-

ble matter decays.’ The process is affected vitally by environ-

ment. For example, bacterial activities may be checked or

destroyed by violent agitation, extremes of heat or cold,

strong light, or chemicals.

PRACTICAL UTILITIES FOR VARIOUS CONDITIONS.

PIT PRIVY.

Upon thousands of small farms there is no privy whatever

and excretions are deposited carelessly about the premises.

Such practice should not be countenanced in any commimity.

In order to suggest a fairly effective remedy for such condi-

tions and to impress upon the mind fundamental and far-

reaching principles, use will be made of a very familiar,

though homely, illustration which is furnished by the house

cat. The cat instinctively selects warm, loose soil wherein

to deposit and bury her excretions. IWrat of value can we
gather from the example ?

(1) The site selected is \yell drained. "Were it otherwise the soil

would be cold and wet.

(2) The site is not shut in, but is open to the purifying influences

of sunlight and air.

(3) The excretions are deposited in loose topsoil permeated with
air and teeming with low forms of both plant and animal life. These
natural agencies disintegrate the waste organic matter and reduce it

to inorganic substances beneficial to the soil and suitable for plant
food.
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(4) The excretions are covered promptly. Hence they are not vis-

ited by flies, are not likely to be washed over the surface by rains, and

suggest nothing offensive to sight or other senses.

A privy which realizes some of the features and prin-

ciples mentioned above is shown in figure 27. This is a port-

able affair not unlike the sentry boxes ” used upon con-

W
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Fro. 27.—Portable pit privy, for use where land is abundant and cheap, but
unless handled with judgment can not be regarded as safe.

struction work, and is suitable for localities where land is

abundant and cheap. Its main purpose is to secure, at mini-

mum cost and with least attention, a fixed place for the de-

posit of excretions where the filth can not be tracked by man,
spread by animals, reached by flies, nor washed by rain. The
privy is light and inexpensive and is placed over a hole or
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pit in the ground. When the pit becomes one-lmlf or tYro-

thirds fnlL the privy can be lifted readity by the handles and

carried by two persons to a new location. The pits should

be shallow, preferably not over 3 feet in depth, and never

should be located on ground of v\diich the surface or strata

slope toward a well, spring, or other source of domestic

water supply, nor should they, except under very favorable

slope and soil conditions, be nearer a well than 800 feet.

Since dryness in the pit is desirable, the site should be

raised slightly, either naturally or artificially, and 10 or 12

inches of earth should be banked and compacted against all

sides to shed rain water. The banking also serves to exclude

flies. If the soil is sandy or gTavelly, the pit should be sheeted

roughly with boards or palisades to prevent caving; or, if

preferred, a 3-foot length of 15 or 18 inch sewer pipe may
be used. This makes a good lining, and, as it is raised and

cleaned when the privy is moved, such sheeting is perma-

nent. The privy should be boarded closely, and should be

provided preferably wfith screened openings for ventila-

tion and light. The whole seat should be easily removable

or hinged, as this permits cleaning and washing the under-

side of the seat and facilitates the destruction of spiders and
other insects which thrive in dark, unclean places, especially

in warm climates. A little loose, absorbent soil should be

added daily to the accumulation in the pit, and when a pit

is abandoned it should be filled immediately with dry earth

and mounded to shed water.

A pit privy, even if moved often, can not be regarded as

either safe or desirable. The great clanger is that accumula-

tions of waste may overtax the purifying resources of the

soil and the leachings reach wells or springs. Slope of the

ground is not a guaranty of safety, but, as previously stated,

the great safeguard lies in locating the privy a long distance

from the water suppl^^ or having it actually low^er than the

water level of the latter.

SANITARY PRIVY.

The next step in the evolution of sewage disposal is the

sanitary privy, which, as its name implies, is one produc-
tive of clean conditions and surroundings. Its construction

must be such that it is practically impossible for filth or
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germs to be spread above ground, to escape by percolation

underground, or to be accessible to flies, vermin, or rodents.

Furthermore, it must be cared for in a cleanly manner, else

it ceases to be sanitary. To secure these desirable ends, the

sanitarians of many States and countries have devised nu-

merous types of tight-receptacle privy. Considering the

small cost and the proved value of some of these types, it is

a sad commentary that so few are seen on American farms.

The receptacle or container for a sanitary privy may be

small, such, for example, as a galvanized-iron pail, bucket,

or garbage can, to be removed from time to time by hand;
it may be large, as a barrel or a metal tank, either fixed or

mounted for moving; or it may be a stationary" metal or

masonry tank or vault. The essential requirement in the

receptacle is permanent water-tightness to T>revent pollution

of soils and wells. An exception to this rule is that class of

privy in which the liquids drain through perforations in

the bottom of the receptacle and are removed to a safe dis-

tance in a tight drain or sewer or are collected in a second

water-tight container. Wooden pails .or boxes, which warp
and leak, never should be used. Where a vault is used, it

should be shallow to facilitate emptying or cleaning. More-

over, if the receptacle should leak, it is better that the escape

of liquid should be in the top soil, where bacterial life is

most abundant. Sanitary privies are further classified,

according to the method used in treating the excretions, as

dry earth,” chemical,” or liquefying.”

DKY-EAirni rmw.

A simple out-door privy of the dry-earth tyx)e is shown in

figure 28. It is 4 feet square, center to center of supporting

posts, and no stock heavier than 2 by 4 inches is used in con-

struction. The sills are secured to concrete, cedar, chestnut,

osage orange, or other durable posts set about 3 feet in the

ground. The boarding should be tight, so as to exclude flies

and insects, and the window^s and vents should be screened.

Provision should be made also for the free play of air under

and about the structure as shown in the drawing. The re-

ceptacle is a galvanized-iron garbage can costing about 75

cents. It fits very closely under the seat, held in position by
54159"—YBK 1916 2$
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two cleats nailed to the floor. Heavy brown-paper bags for

lining the can may be had at slight cost. The use of these

bags helps to keep the can clean and facilitates emptying it.

Painting with black asphaltiim serves a similar purpose and

protects the can from rust. The can should be emptied fre-

quently and the contents buried 1 to 2 feet below the ground

surface at a point remote from wells or springs.

ca'7ri:?//7ts/~

C Cb/^cre’/e'

Fig. 28.—Outdoor, dry-eartb, remoYable-container privy. Durable construction,

well ventilated, and screened. With, proper care is sanitary and unobjec-
tionable.

Wherever infectious intestinal disease exists, the contents

of the can should be destroyed by burning or be made sterile

hj boiling or by complete incorporation with strong chemi-

cal reagents before it is buried. Even if disease is not mani-
fest, burning or sterilizing of all waste of this description

is a safe, sanitary precaution. It is human nature to take

chances, however, and such practice is not common among
any except sanitation enthusiasts.
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Figure 29 shows an indoor dry-earth closet, with a brick

vault, which was constructed in 1817 upon a farm at West-

boro, Mass. This vault was built beneath the northeast rear

_ A-oz^r/o V
,'7cA£‘3

C ~ cvo n5£‘

^-ZkKir-

^7J!ro^‘j7a

ASZr/ayn,/7i/:^^'

Fig. 29.—Indoor dry-earth, tight masonry vault privy, constructed in 1817
and in use nearly 100 years. Note the water-tight and shallow vault and
its convenience.

corner of a small raised ell which was partitioned so as to

give a hired man’s bedroom, a woodshed, a small tool room,
and passageways to a rear outer door and to the closet. The
vault was 6 feet long by 5 feet wide, and the bottom was 1
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foot below the surface of the ground. The brickwork Avas

laid in mortar, and that part below the ground surface was
plastered on the inside. The outside of the vault was ex-

posed to light and air on all four sides. Across the long side

of the vault, in the rear, was a door swinging upward,

through which the night soil was remoA^ed about tAvice each

year, usually in the spring and fall, and hauled to a near-by

field, where it Avas deposited in a furrow just ahead of the

plow. Through this door it was easy to clean out the vault

or to sprinkle loose, dry loam or wood ashes over fresh ex-

creta without carrying dirt and dust into the house or caus-

ing dust to settle upon the seat.

It is an interesting fact that this closet was situated only

about 30 feet from a dug Avell with a dry rubble lining. For
almost 100 years both closet and Avell Avere in daily use, but

as far as the senses could determine, the high quality of the

well Avater never deteriorated. No member of the household

CA'er suffered from an intestinal disease, nor did any Ausitor,

so far as is known, eA'er contract such disease at this home.

Although there Avere practically no renewals or repairs dur-

ing this long period, when last seen the original seat, which

always Avas kept painted, showed no signs of decay. This

example serves to shown that a reasonably well planned util-

ity, if properly cared for, will prove a sound investment.

Modern methods Avould call for a concrete vault of guaran-

teed water-tightness, proper ventilation and screening, and
hinging the seat. OtherAvise, the method of construction

need not be changed materially.

CHE3IICAL CLOSET.

The second type of sanitai'y privy, in Avhich the excretions

are received directly into a water-tight receptacle containing

liquid chemical disinfectant, is meeting with considerable

favor upon farms and in country schools and railroad stations.

Such priAues are known by various trade names. One is a

chemical tank closet in which the container or receptacle is

large and irremovable. A simple type of chemical closet is

shown in figure 30, Avith the essential features indicated in the

notations. These closets, with A^ent pipe and appurtenances
ready for setting up, retail for from $18.50 upward. Com-
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niercial disinfectants cost from $1.50 to $2 per gallon. Sncli

closets are compact, siin|)le, of good appearance, and easy to

install or move. But their efficiency depends largely on the

manner of installation and handling. To 'insure complete

AVT^'T/O/V':

^ s/Te£’r /?7e/i:?/

/^-CbA/AeZ, /77&fa/o/^ H^aoa'.

C -~S<SK7/Z7/‘^J cz/uz??//?-://?? CyZZOCi^,

/t^Gj^'Oizs’zz>az^<y^z"o c/7/zz7/z<^z^/cze:

or cVszTza//z/z^aAo/^.

Fig. 30.—Crc-mical closet.

sterilization, the chemical must be stronglj' disinfectant and
must permeate every particle of the waste matter. Strong
draft through the vent pipe and prevention of low temper-
atures in the container also are very essential.
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LIQTJEFYIXG CLOSET.

The third type of sanitary privy, known as the liquefying

or septic closet, makes use of bacterial action as an aid to

disposal. The excretions are deposited in a tight receptacle

X7 -cKca^^/.'on adoaf J feer /n dtsooefer
^i.po 2s or3/bo/

< '

.

'
:

' . ‘V' ' '‘p/pe

C -Jo/s or oakum^cs/r^/c/ppsd/n f^r/Zcrcf
cemen/prou/

D -fi//or ofPorf/am/cemenf mcr/or
£ -Corcrsfe /bunc/a/.on ar£r^afer/pV
£ -PoOP/oPc/^ refu'/

G -iPurer sur/ace
p'-Sc'P'rcrpcd ouf'e/ ‘rmc/ ae-.verp'pe.

/ -4 ,rcr cnooo
,nc‘-' CCS//mn pscecro'' Pc’s c/ip c/r
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and/Smches /orp

c/eafafeach end ”

S-Ccusrhinped /o sec/.
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m-py 'P — ‘'c ' 0,0 cep/eep

I/- 4/00.^} /p' 4/rc.h scrbered S'Cn/ P/oe
Ih/Scree.oedoper/pps

Pig. 31.

—

Outdoor liquefying closet. Tank is two lengths of sewer pipe con-
nected in water-tight manner, and effluent is allowed to dribble in porous
top soil or beds of coarse material. Back of house and seat may be
swung up out of the way when removing solids from bottom of tank.

containing water, where fermentation and decomposition re-

duce a large part of the organic solids to liquid and gaseous
forms. In the process of liquefaction much of the liquid
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evaporates and the gases diffuse so that the volume of sew-

age is reduced materially. More or less insoluble and un-

digested residue, known as sludge, gradually accumulates

at the bottom of the receptacle, which, from time to time,

must be cleaned out. But handling the partially clarified

liquid and the sludge involves much less labor than would

be needed to handle the fresh sewage.

Liquefying closets were used in Baltimore and other

eastern cities for many years and gave fair satisfaction.

The receptacle sometimes was a tight brick vault, but more
frequently a large barrel or hogshead with one end nearly

flush with the ground. Over this was mounted the seat,

sometimes with iron bars beneath to prevent accident to

small children, and the whole inclosed by a small frame
house. The tank usually was bailed or pumped out two or

three times a year.

Upon farms where there is abundant space and when
slope, soil, and drainage conditions are favorable, the effluent

from liquefying closets may be distributed and aerated by
means of drain tile laid in top soil or in shallow beds filled

with cinders, coke, gravel, or stone. This distributing tile,

although receiving liquid wdiich may appear light colored

and inoffensive but still is sewage, never should be laid in

the fflcinity of a well or spring. Figure 31 shows a simple

one-chamber liquefying closet with shallow distribution in

a stone-filled trench.

OBJECTIONS TO PRIVIES.

All the methods of sew^age disposal heretofore described
are open to the following objections

:

(1) They do not care for kitchen slops and the liquid wastes inci-

dent to a pressure water system. These, even if not as dangerous ta
health as human excreta, may create serious nuisance.

(2) They retain filth for a long period of time. Hence the liability

of offensive odors.

(3) They require, for really satisfactory results, more personal
attention and care than people generally are willing to give to such
matters.

By far the most satisfactory method yet devised of caring
for sewage calls for a supply of water under pressure and
the flushing away of the wastes as soon as created through
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a water-tight sewer to an appropriate location, there to un-

dergo treatment* The importance of these two prime utili-

ties, namely, a supply of water under pressure and an

adequate system of caring for sewage, can not be impressed

too strongly uj)on ereiy farmer who desires to promote the

health and comfort of his household.

CESSPOOLS.

Where farms hare running water, an open or leaching

cesspool is the most common method of disposing of the sew-

age. Ordinarily, cesspools are circular excavations in the

ground, lined or walled vcith stone or brick laid without

mortar. They vaiy from 5 to 10 feet in diameter and from

7 to 12 feet in dej^th. Sometimes the top is arched like a

jug and is capped at the ground surface by a cover of wood
or iron. At other times the walls are carried straight up,

boards or planks laid across in lieu of a cover, and the

entire structure hidden by means of a hedge or shrubbery.

Soil and drainage conditions vary so much that it is im-

possible to standardize cesspool dimensions. Eighty cubic

feet may be taken as a minimum capacity. In certain arid

sections, where porous material and the water table are deep,

cesspools 4 feet in diameter have been dug from 20 to GO

feet in depth. Contract costs of these deep cesspools, includ-

ing stone for lining, run about $1.75 per vertical foot.

Cesspools of the kinds above described are open to these

serious objections:

(1) Unless located in porous, well-drained soil, stagnation is likely

to occur, and failure of tlie liquid to seep away may result in over-

flow on tke surface of tlie ground and the creation of a nuisance and
'a menace.

(2) They retain a mass of filth in a decomposing condition deep in

the ground, where it is but slightly affected by the bacteria and air

of the soil. The seepage in its movement through the ground may
be strained, but there can be no assurance tliat the foul liquid, with
little or no improvement in its condition, may not pass into the ground
water and thus pollute wells and springs situated long distances

away in the direction of underground flow.

For the purpose of avoiding soil and ground-water pollu-

tion, cesspools have been made water-tight like some t^^pes

of tight-receptacle privy. Upon the farm, however, there

is little to recommend them, for the reason that facilities
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for removing and disposing of the contents in a clean man-
ner are lacking usually. Despite the objections stated above,

there may be isolated farm homes so situated that some
soil pollution may be permissible. In certain instances sew-

age majr be taken in a water-tight sewer to a leaching cess-

pool, provided that it is located far below buildings and
well, and likewise remote from neighbors’ dwellings and
water supplies.

Figure 32 shows a septic cesspool, which combines the prin-

ciples of the liquefying closet and the leaching cesspool.

With this type the solids are retained for liquefaction in the

central chamber, while the partially clarified effluent escapes

through the coarse, filtering medium into the subsoil. Tests

of the soil water adjacent to cesspools of this type show
that little reliance should be placed upon its capabilities of

purifying sewage. However, since grease and other solids

do not readily get into and clog the pores of the adjacent

ground, this cesspool, under average soil conditions, is likely

to remain free-seeping and unchoked. Still better results

may be had if, instead of allowing the efiluent to escape deep

in the ground, it is given shallow subsurface distribution, as

illustrated in figure 31. In this way not only is the area of

percolation extended, but aeration and partial purification

of the sewage are obtained.

PLUMBING.

Figure 32 also shows an effective, yet inexpensive, arrange-

ment of soil and waste pipes for a two-story farmhouse, to-

gether with the connecting house sewer and the rain-water
leader. Eain or other clean water conductors should be dis-

connected from sewers and should discharge into dry wells

or a watercourse. The house sewer is I-inch cast-iron soil

pipe laid with a minimum fall of 2 feet per 100 feet and
with the joints leaded and calked. Close to the cesspool an
air inlet and inspection hole is provided. A l-inch tee is

turned upward and a 4-inch cast-iron riser inserted, while a

4-inch perforated plug closes the bell end of the riser. No
running trap is placed on the house sewer, tlius allowing
free movement of air throughout the sewer and soil stack.

The fixtures are located reasonably clo.se to the soil stack.
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the waste pipes are ample and are fitted with drum or other

nonsiphoning traps, and back vents are omitted, as experi-

Fig. S2.—House waste pipes and septic cesspool. A cesspool siioukl be eni'
ployed only when it can be located far below and far away from any well
or other source of domestic water supply.

ments indicate that the danger of transmission of disease
from sewer air is sli^t.
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SEPTIC TAXK.

There is much evidence to show that a tight, welhbuilt,

iiiidergroimd septic tank, so called, with shallow distribution

of the effluent in porous soil, generally is the safest and

least troublesome method of treating sewage upon the farm,

while at the same time more or less of the irrigating and

manurial value of the sewage is realized.

The antecedents of the septic tank were known in Europe

more than 50 3^ears ago. Between 1876 and 1893 a number
of closed tanks with submerged inlet and outlet, and all em-

bodying the principle of storage of sewage and liquefaction

of the solids, were built in Massachusetts, New Jersey, Mary-

land, and Canada. In the past 20 years great advance has

been made, and many plants, large and small, have been

built. Much remains to be learned, but it is now certain that

many of the early claims for the septic process were ex-

travagant. There is nothing magical about a septic tank,

and citizens should not trust implicitly in the name. In

greater or less degree the changes described under the cap-

tion “ How Sewage Decomposes,'’ and referred to in con-

nection with liquefying closets and cesspools, take place in

septic tanks. The liquid escaping from a septic tank is

assuredly not spring water,” nor is it harmless. It may
contain, since the process involves intensive grov'ths, even

more bacteria than the raw sewage. As to the effects upon
the growth and virulence of disease germs, little is known
definitely. If disease germs be present, many of their num-
ber, along with other bacteria, pass through with the

flov/ or may be enmeshed in the settling solids and there

survive a long time. Hence, so far as the danger of trans-

mitting disease is concerned, septic sewage is not improved
materially- over crude sewage, and the farmer should safe-

guard wells and springs from the seepage or the discharges

from a septic tank with no less certainty than from that of

liquefying closets and cesspools.

In all sewage tanks a considerable portion of the solid

matter, especially if the sewage contains much grease, floats

on the liquid as a scum, the heavier solids settle to form
sludge, while other finely divided solids and matter in a

state of emulsion neither float nor subside. If the sludge is
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held ill the bottom of the tank to be coni'erted into liquids

and gases, virtually to rot, the tank is called a septic tank

and the process is knovrn as septicization. Just how far

this process may be carried to obtain the maximum sanitary

benefit with the least nuisance and cost is still open to ques-

tion. As previously stated, septic sewage implies offensive

putrefaction, i^'ot only is this objectionable as to odors, but

numerous examples indicate that sewage reduced to the sep-

tic condition, or even highlj^ staled, is less effectively puri-

fied, vdiether subjected to artificial filtration or to the natu-

ral filtration of the soil, than is moderately stale sewage.

Aeration of a septic effluent seems to aid in its purification,

but aeration lowers the temperature of the sewage and may
result in the spread of objectionable odors or disease.

From what has preceded it is seen that the septic tank is

not a complete method of sewage treatment. With the gen-

eral run of small septic tanks, it probably is close to the facts

to say that of all the solid matter in the crude sewage one-

third is reduced to liquids and gas, one-third remains in the

tank and one-third escapes with the effluent.

Every septic tank installation is a problem by itself. As
a suit is fashioned to the size and needs of an individual, so

should the design of a septic tank and the after disposition

of the effluent be decided upon, with full consideration for

the size of the family, the amount of water used, the loca-

tion of property lines, buildings, wells, and drainage outlets,

the slope of the land, and the character of the soil and sub-

soil. The designer, builder, or user of small septic tanks

should bear in mind the following practical suggestions

:

(1) The location should be reasonably distant from the

dwelling and several hundred feet from a well or spring.

(2) The tank should be absolutely water-tight. Excellent

results come from the use of concrete mixed in the propor-

tions 1:2:4. Effective methods of waterproofing are de-

scribed in United States Department of Agriculture Bulle-

tin hTo. 230, entitled Oil-Mixed Portland Cement Concrete.”

(3) The tank should be 1 to 2 feet underground to secure

uniformity of temperature and warmth in winter. In order

to secure fall where slopes are flat, both tank and house
sewer may be i*aised and embanked with earth.
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(4) The tank should be covered tightly for the reason

stated in (3), and also to guard against the spread of odors,

the transmission of disease germs by flies, and accidents to

children.

(5) Eain-water leaders and all surface or ground- vuiter

drains should be disconnected from sewerage systems.

(6) A plant for all-year-round use, whether discharging

the effluent upon or beneath the ground surface or into an

artificial filter, should have two chambers—one to secure

settlement and septicization of the solids, and the other to

secure periodic discharge of the effluent by the use of an

automatic sewage siphon having no moving mechanical

parts. The first chamber is loiown as the settling chamber,

the second as the dosing, or siphon, chamber.

(7) The settling chamber should have a capacity below

the flow line of about 24 hours’ flow of sewage. Since sludge

and scum acciimmulations soon replace the available liquid

capacity, the calculated depth should be increased 25 per

cent. Depth appears to be a more important dimension

than either length or width. Widths may run from 2 to 4

feet inside. Length and depth may be equal and run from
5 to 7 feet inside. With liberal usage of a good, potable

water under jDressure, it is advisable to estimate on a basis

of 40 gallons per capita for 24 hours. The inlet and outlet

should be submerged about 2 feet below the surface of the

liquid in the tank, though, with very little grease in the

sewage, shallower submergence is permissible. Current
breakers and baffle walls check velocities, diffuse the flow, and
mitigate the evils of stagnation in the liquid and roiling of

the sludge.

(8) The dosing chamber generally should have a dosing
capacity equal to the flow of sewage for at least 8 hours.

A longer dosing interval is preferable in close soils.

(9) The area for treatment of the clarified liquid should
have moderate slope and deep and thorough drainage, and
sunlight and air should have free access. Preferably, the
soil should be sandy, gravelly, or loamy, but an impervious
clay soil may be opened up and aerated by deep subsoiling,

the use of dynamite, underdrainage, or the construction of
trenches or beds filled with gravel, cinders, or stone. The
distribution area preferably should be kept in grass, because
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this is a safe crop and its water requirement is high. If

properly handled, effluent discharged upon the surface may

be well purified eventually, but in the vicinity of dwellings

there may be annoyance from odors, and there is also the

liability of the spread of disease germs through flies and

other agencies. Surface discharge never should be nearer a

dwelling or well than 300 feet, and there should be a prop-

erly spaced outlet for each 30 gallons of siphon dose.

Of the various methods of disposing of the liquid effluent,

the subsurface discharge is preferable. Distribution should

be through lines or runs composed of vitrified or hard-

burned drain tile or second-quality sewer pipe. Four-inch

size is preferred for this purpose, although 3 or 5 inch pipe

may be used. The tile should be laid in runs of GO feet or

less in length, and in trenches 10 to 18 inches deep. To pre-

vent flooding at the lower ends the tile should be laid upon

very flat grades and short runs should be level. The tile

should be laid with slightly open joints in an earthenware

gutter or along a continuous tradv composed of two strips

of furring or two bricks placed lengthwise at the low side of

the pipe at each joint. The top and sides of the joint should

be covered with earthenware caps or encircled with narrow

strips of tarred paper or burlap to exclude dirt. The more
coarse material, such as broken stone or brick, gravel, slag,

coke, or cinders, placed beneath, on the sides, and immedi-

ately over the tile, the better will be the drainage and aera-

tion, It is advantageous also to have the ends of the runs

turn up and be vented above the surface of the ground. Suf-

ficient tile should be used so that the capacity of the system

will about equal the siphon discharge. In sizable installa-

tion it is preferable to have the distribution tile in two units

v;ith a switch between, so that one field may rest and become
aerated while the other is in use. Where this is done it is

well to alternate the switch weekly or oftener if the beds

show signs of flooding. Frost usually gives little trouble in

subsurface distribution, but in exposed areas where the win-

ters are severe the tile may be laid slightly deeper or the

ground may be covered with hay, straw, or leaves weighted
down.

(10) Open, artificial filters of sand, coke, or stone usually
have proved disappointing upon the If properly de-
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signed and operated, however, they are capable of splendid

results. Usually they are neglected or the sewage is im-

f)roperly applied, with the result that sand filters clog and
the coarse-grained filters pass what is practically raw sew-

age. Moreover, there is likely to be annoyance from odors,

and there is always the possibility of disease germs being

carried by flies where sewage or sludge is exposed.

(11) If a septic tank is for use a part of the year only,

as at a summer home, the siphon and siphon chamber may
be omitted and the effluent may be allowed to dribble away
through subsurface tile, as already explained. In such cases

the joints should be very close; in fact, the tile may best be

butted if good distribution is to be obtained.

(12) The siphon also may be omitted if the discharge is

made into a running stream, but sewage never should be

turned into any watercourse if any proper method of dis-

posal is possible. Such practice endangers water supplies

down the stream, and unless the velocity of the stream is

good and its average flow at least forty times the volume of

sewage discharged, serious nuisance may be created in the'

vicinity.

(13) There is nothing better for a house sewer, especially

where the vicinity of a well must be passed, than cast-iron

soil pipe with leaded, calked joints. This construction gives

a permanently water-tight and root-proof sewer. Upon the

farm, however, it is customary to use vitrified clay or shale

pipe, and where this is used, 5-inch pipe, because of its

straightness and smoothness and its lesser liability to ob-

struction, is preferred to the 4-inch size. In no case should

the inside diameter of a sewer be less than 4 inches. The
joints of a vitrified-pipe sewer may be closed with a strand

of grouted oakum and good cement mortar, but as cemented
joints usually are made up they leak sewage and may not
keep out rootlets which by their growth frequently cause

obstruction to the flow. Much better results are obtained
where the joints are poured with molten sulphur and very
fine sand or some flexible jointing comj)ound. MTiatever the

size of the pipe and the method of closing the joints, the
trouble from stoppages will be very much less if the sewer is

made absolutely straight both for line and grade ^nd the
interior of the joints left clean and smooth.
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(li) No chemicals should be used in a septic tank, ex-

cept that occasional^, after cleaning out a tank, a deodorant

may be used as necessary.

(15) Some attention must be given to every plant to

insure success. Unusual or excessive foulness should be

investigated. Garbage, rags, newspaper, and other solids

not readily soluble in water should be kept out of sewers and

sewage tanks.

Figure 33 shows, in plan and elevation, the general features

of a simple septic tank installed for a small village home

Fig. So—Septic-tank installation for private house. Belov/ : General plan of
premises and distribution area. Above : Profile of .sewer and tank. Note
that house sewer past well is cast-iron pipe with leaded and calked joints.

for five or six persons. The disposal area should be farther
from the well, but the location is fixed by the limits of the
lot. Figure 84 shows the details of the tank. This plant was
built complete in Maryland for $102.85. The cost was dis-

tributed as follows

:

Excavation ___1 97. 50
Materials and supplies, delivered 40. GO
Siphon, including freight 15. 75
Construction, labor 2S. 00
Supervision 5^ 00

Total : 102.85
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Figures 35 and 3G sllo^Y the details of the general layout

of a more elaborate septic-tank installation for a rural home
housing 18 to 20 people.

CONCLUSION.

It has been the purpose of this 2)aper to present the essen-

tial features of a number of sanitary utilities adapted to

Tvidely differing rural needs and conditions, and also to

familiarize the reader with the fundamentals and the vital
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UiG. 35.—Details of septic tank (see also fig. 36) equipped with siphon to dis-

charge sewage about twice a day to distribution area, and with sludge
discharge pipe from bottom of tank to facilitate cleaning. Tank accommo-
dates 18 to 20 people.

importance of se-n’age treatment. Each installation, no mat-
ter how small, should be based upon the best possible in-

formation and understanding, and calls for the exercise of

considerable judgment to subserve the ends of health, clean-

liness, convenience, permanence, and economy. Of these

several factors the sanitary features unquestionably are of
first importance, but every installation should be as con-
venient and as permanent as can be afforded.

There is general belief that the benefits of good plumbing
and sewer systems cost little in the city, but are almost pro-
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Iiibitive in the country. That this belief is erroneous is

shown clearly by a study of data upon the cost of sewerage

systems in various cities, sewer assessments, and compara-

tive values of city and farm properties. For illustration, the

city of Newton, Mass., and the State of Iowa afford an inter-

esting comparison. Newton is a well-ordered and highly

improved residential city, and about 80 per cent of its po23u-

lation is served by a modern system of separate sewers.

About one-third of the cost of this system is assessed on the

lands abutting and about two-thirds borne by the issuance

of bonds which are retired ultimately from the general tax

levy. Iowa is a leading agricultural State and 95 per cent

of its area is farm land. In the accompan3nng table the

population of Newton is for the year 1905, while the valua-

tion and sewer statistics include the 3^ear 1907. The statistics

for Iowa are from the 1910 census and exclude all cities.

Population, valuation of 'private propertii, and sewer data, Neioton,

Mass., and farms of Iowa.

Newton,
Mass. Iowa farms.

Population 36, S27 1,544,717

Homes or farms, number 6, 525 217,044

Valuation:

Total >67, 743, 335 $3,745,860,544

Per capita S1,S40 $2,425

Per home ?10,3S2 817,259

Sewer mains:

Length in miles
1 104

Cost
' SI, 315, 103

Assessments S666, 142

House connections, length in miles 69

Houses connected, number 5,272

Average sewer assessment, based on houses connected SI26

Average tax levy for retirement of sewer bonds, based on total

number of houses SI84

Average cost of house connections S45

Average total cost for sewers and house connections $355

From this table it is reasonable to assume that if the
average home in Newton, including personal estate, repre-

sents a valuation of $10,382 and pa^^s $355 for sewers outside
the cellar wall, then the average farm in Iowa, representing
as it does a valuation of $17,259, certainly is justified in ex-
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pending the comparatively small amount that ordinarily

would be required for adequate sewage disposal on the

farm. It is true that because of the superior credit of a

municipality, of the issuance of bonds running for long

terms and bearing low rates of interest, and of the appor-

tionment of sewer assessments over a series of years, the city

dweller ma}" have his burden distributed over a considerable

period of time. On the other hand, the farmer should not

lose sight of the fact that the costs in the city, as in the

country, must ultimately be paid, and that deferred pay-

ments on sewer assessments seldom bear interest at a less

rate than 5 per cent. Moreover, sewer work can be done

more cheaply in the country than in the city.





THE STABLE-MANURE BUSINESS OF BIG CITIES.

By C. O. Fletcher,

Scientist, Investigation of Fertilizer Resources, Bureau of Soils.

FEOM E’ew York Cit3^ alone more than half a million

tons of stable manure are shipped to truckers and

farmers each year. If for the tonnage of New York City

the values of 0.5 per cent nitrogen, 0.25 per cent phosphoric

acid, and 0.5 per cent potash be given, there will be avail-

able from the stables of this one city 2,500 tons of nitro-

gen, 1,250 tons of phosphoric acid, and 2,500 tons of potash.

Translating this into other terms, the nitrogen is equal to

approximately 16,000 tons of nitrate of soda, the phosphoric

acid to 8,000 tons of acid phosphate, and the potash to

5,000 tons of sulphate of* potash. In all the big cities of

the East the collecting and shipping of stable manure is

now an established business, conducted by well-organized

companies, with agents in smaller places who retail to the

consumer. The aggregate tonnage reaches a very large

figure. Much of this business represents a clear saving,

because at times quantities of manure have 'been thrown
away, not being considered of sufficient value to justify the

payment of freight charges. Now, however, stable manure
is a recognized article of commerce and brings prices rang-

ing from $1 a ton or less to as much as $3, with freight

charges added. To the trucker especially the business is a

benefit, as it enables him to obtain at a reasonable price a

fertilizer which is of great value in the production of his

crops.

SHIPMENT.

Although a great part of the manure from cities and
towns is used on the truck farms in their immediate vicin-

ity, yet from New York City some of it is shipped by rail to

points in Connecticut, New Jersey, and Pennsylvania and
by boat to the Norfolk trucking region. Occasional ship-

ments have been sent even to Maine and Florida.

375
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In many instances the zones of shipment overlap. Thus

New York manure is used in the Philadelphia suburbs, and

there is a region between New York and Boston where

manure is used from both cities. In the trucking region

between Baltimore and Washington manure is shipped from

both cities, although Baltimore has more of the trade. In

Norfolk dealers collect manure on their own account, act as

agents for New York concerns, and, in addition, buy manure
from stockyards, especially the Eichmond stockyards.

As proper disposal of the manure produced in city stables

is a sanitary necessity, it must be collected regularly and

frequently—practically every day. Many towns, also, par-

ticularly in New England, AAdiere at times carloads of ma-

nure have been left standing on sidings in the main streets,

have adopted regulations to govern the handling of such

material.

In all cities some of the manure is taken directly from the

stable to the farm, under private arrangements, in vehicles

of all sorts, from one-horse carts to 5-ton trucks, two-horse

wagons predominating. For hauls of more than 20 miles,

where the roads are good, trucks are of especial service.

Many interurban electric roads now are shipping manure.

The manure companies, however, usually ship either by rail-

road or by boat. The railroad cars used hold from 20 to 50

tons each, averaging about 30 tons. On inland waterways

and in protected waters, such as Long Island Sound, open

barges are satisfactory, but in open water, as in the haul

from New York to Norfolk, the manure is stored beneath

the deck. Open barges usually carry from 200 to 500 tons

and closed barges as much as 1,200 tons.

GRADING.

Manure companies sometimes divide the fresh manure
into two grades, depending on the amount of bedding mate-

rial included. The standard bedding is straw, but shavings,

sawdust, peat moss, and peanut hulls are used sometimes.

Straw is better fertilizer material than the other kinds of

bedding, except perhaps peat moss, and manure containing

straw brings higher prices than where other materials are

used. The poorer stables often furnish the best manure,
because of greater economy in the use of bedding, and be-
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cause of the drying and re-use of the straw, which increases

the amount of urine absorbed by it. In some of the best

private stables so much straw is used that the manure is

valued chiefly as mulching material.

STORING AND TREATING.

In the summer, when farmers ai'e too busy to haul manure

and the prices are low, many manure companies store their

supply at points convenient to shipping facilities, but away
from centers of population, and sell it later as rotted manure.

One large New York compan}" has a storage plant and pri-

vate railroad yard near Monmouth Junction, N. J., where

immense stacks of manure are accumulated in the slack sea-

son. More than 60,000 tons are reported on hand at one

time. It is handled by steam cranes. Rotting of the stored

manure is facilitated by pumping the teachings back upon

the piles by means of a steam pump. Part of the manure
is dried, ground, and bagged in an up-to-date manufactur-

ing plant and is sold as pulverized stock manure, competing

on the market with ordinary mixed commercial fertilizer.

This is a more concentrated product than the bulky fresh

manure and may be used economical^ by farmers at greater

distances.
QUALITY.

Manure will deteriorate if not properly handled unless

preservatives are added, but its low value does not warrant

much expenditure for preservation. The addition of acid

phosphate, for example, increases the fertilizing value of

the manure and lessens the loss of nitrogen, but buyers

usually are not willing to pay for tire increased value. Add-
ing water in proper quantities also will prevent loss through

fermentation, but this may lead to abuses, as the product is

sold by weight.

Few products have a value low enough for profitable

use in adulterating manure, and although the writer has seen

tannery waste, street vsweepings, and sawdust used for the

purpose, the practice is probably not common. New Y^ork

City manure has an especially good reputation in this respect,

as the street sweepings are collected separately and disposed

of by the city. Where possible, however, it is advisable for

the farmer himself to see his cars or barges loaded.
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Street sweepiugs', though considered an adulterant when
sold with manure, often can be obtained cheaph' enough to

justify their purchase. Thej' are valuable principally for the

manure they contain, but are extremely variable. When
taken from highways over which there is iniich automobile

traffic they may contain sufficient mineral oil to render

their agricultural use dangerous.

SUPPLY.

The s:ipply of manure is dependent upon the number of

horses in use in cities. In some cases the number is de-

creasing. though the decrease appears to be slow, and in

some cities horses have increased. Opinions differ greatly as

to tlie permanence of the city manure supply, but for some
time at least it probably vrill be an important source of

fertility for the trucking districts. As it is safe to count

5 tons of manure per horse per year, the possible quantity of

manure from a city may be calculated roughly if the number
of horses is knovrn.

BENEFITS.

Ordinarily it is not advisable for the general farmer to

buy manure from the cit}’ if he can produce it on his farm,

as his crops, owing to their lower acreage value, will not

stand as high an outlay for fertilizers as will the truck crops.

The railroads usuall}^ make so low a rate on manure that

there is probabh^ little direct profit in handling it. The in-

crease in crops following its use, however, makes more ton-

nage of crops to be moved and also a more prosperous agri-

cultural community with more buying power. As to truck-

ers, there seems to be little doubt that those who are using

large amounts of manure are the ones who are usually suc-

cessful. IWiile manure can be bought ordinarily at from $1

per ton or less to around $3 f. o. b., it has been known in

special instances to return a profit when costing $5 spread

on the truck field or in the cold frame.

The question is often asked as to whether it is advisable to

use stable manure or commercial fertilizer. In most cases it

is better to use both, but in case of doubt stable manure should

be used, as it adds to the soil not only potash, nitrogen, and
phosphoric acid, but also beneficial bacteria and humus. In
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cases where manure can be obtained at a reasonable price, it

should find a use on a great number of farms. In estimating

its agricultural value a number of factors must be consid-

ered. The chemical constituents in it may be worth only

a given amount, but the effect of the manure in improving

the texture of the soil often may amount to a great deal

more than the value of the chemicals it contains. Also, it

must be remembered that the results are more lasting than

is the case with most of the other soil amendments. At the

present time the cost of manure in general is below its agri-

cultural value. In fact, one of the reasons for the increased

cost of stable manure is a greater general appreciation of

this fact.

Land near a big city sometimes may ]:)e bought cheaply

and built up by the generous use of stable manure. If good
farming is practiced, there is a fair chance of success by
this method. The author has seen land appreciate in value

more than 300 per cent in 5 years by the use of city stable

manure, while at the same time giving a consistent profit in

crops grown. And if these profits are made by the use of

manure purchased in the large city markets at upward of $1

per ton, how much greater profits are to be made by the use

of similar material in many places where it may be obtained

for the expense of hauling.

Where sufficient manure is not obtainable, it is possible

to mix the manure secured with several times its volume of

peat or muck and thus secure a compost which has a value

almost equal to that of manure itself. This is increased in

value by the addition of acid phosphate.





DESTROYING RODENT PESTS ON THE FARM.

By David E. Lantz,

Assistant Biologist, Burewu of Biological Survey.

INTRODUCTORY.

The tiller of the soil has enemies on all sides, eager to

take toll of his crops. .Frost, drought, hail, wind, rust,

and mold assail him unexpectedly, while a constant warfare

against him is carried on by insects and other animal pests.

Rodents are among the most persistent and aggressive of his

animal enemies, and against them he is often more helpless

even than ^ against insect pests, because he has had less in-

struction as to their habits and the means of fighting them.

To assist him by giving short accounts of the more important

rodents that injure farm, ranch, and orchard, together with

brief practical directions for destroying the pests, is the

purpose of this article.

Unfortunately, it is impossible to separate animals into

two great classes, putting into one the species that are in-

jiirioiis on the farm or elsewhere and into the other those

that are beneficial. A species may be desirable in one situ-

ation and objectionable in another or its useful and harmful

activities may be so blended that it can not be placed in

either class. Other species that do no actual damage to man’s

interests may be without beneficial habits or economic value.

^Vliile these statements are true of all classes of animals, they

apply with special force to rodents, an order of mammals
often regarded as wholly noxious.

The rodents of North and Middle America include about

1,350 forms, that is, species and geographic races recognized

by naturalists. These belong to 77 distinct groups called

genera, 44 of which have representatives north of Mexico.

These 44 gi^oups include about 750 forms that inhabit the

United States and Canada. Many of them live in deserts,

mountains, and swamps and rarely come in contact with cul-

tivated crops. These, therefore, can not be classed as injuri-

ous; and, indeed, many of them are beneficial to the soil, as

they stir it up and fit it for future agricultural uses. A few
rodents feed largely upon insects and help to keep a check
upon the hordes of grasshoppers and similar pests. Certain
of the rodents, too, as the beaver and the muskrat, have

381
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a decided economic value as fur bearers; while others, as

the rabijits and the tree sonirreis, atford sport in hunting

and are useful as human food.

The noxiousness of rodents depends, therefore, largely

upon the locality in which the}" live and upon their relation

to man and his interests. All are chiefly vegetarian in diet

and by reason of their rai^id reproduction are capable of

becoming pests; but it is only when they are actively in-

jurious that means of control are needed. The right of

animals to live when they are harmless must always be

conceded.

Probably no term applied to animals has been so 'generally

misused as the word vermin.'’ Originally restricted to

small creeping animals, worinlike in their movements, and

especially to insects, the term has been broadened by English

gamekeepers to include all enemies of ground game. Usage
now sometimes applies the term to all animals that are sup-

posed to be either harmful or useless. Ydriters on game pro-

tection are often vehement in their condemnation of ver-

min,” forgetting that what may be so considered by one

person may from the standpoint of another be highly useful.

The interests of the sportsman or gamekeeper often run

counter to those of his farmer neighbor, and they frequently

clash on such matters as rabbit protection and the enforce-

ment of trespass laws. A better understanding of the habits

of birds and mammals, especially of their food and the inter-

relation of species that prey and are preyed upon, will

greatly restrict the number of animals that may properly

be called “vermin.” Under natural conditions few can

rightly be so designated; but man has interfered with na-

ture until he has disturbed its balance. He has introduced

artificial conditions and so changed the environments of

animals that some have prospered while others have been

driven out. The species that have been most favored by
man’s acti^dties are, unfortunately, those that have been

most harmful to his interests. As a result he must now
make warfare upon foes that were once inoffensive.

HARMFUL NATIVE RODENTS.

Only four of the many forms of wild rodents found with-
in the United States have been introduced; the others are
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indigenous to the countiy. Native rodents include among
harmful lands the short-tailed field mice, white-footed mice,

cotton rats, kangaroo rats, pocket gophers, ground squirrels,

prairie-dogs, woodchucks, and rabbits. A few others occa-

sionally do slight damage to crops or other property.

SHORT-TAILED FIELD MICE.

Several gimips, or genera, of short-tailed field mice occur

in the United States and Canada, but only two of them have,

by reason of their abundance in cultivated regions, become
serious pests. These are commonly known as meadow mice ^

and pine mice."

ivleadow mice are widely distributed, inhabiting most parts

of the Northern Hemisphere. Their invasion and ra^’ages of

crops in France, Hungary, Greece, England, Scotland, and
elsewhere are matters of history. In the United States we
have many species, but, fortunatel}-, have thus far had no
widespi*ead plagues of the animals like those that have oc-

curred abroad. However, there have been many local out-

breaks, notably that of 190T-8 in the Humboldt Valley, Ne-
vada, where much of the alfalfa crop was utterly ruined. For-
tunately, few of our species come in contact with farm oper-

ations. but these few sometimes multiply enormously and
inflict heavy damage by attacking and girdling fruit trees

and by destroying other crops. Their presence is indicated
by their many surface trails under dead grass, w^eeds, or other
trash. The animals usually avoid open spaces, where the}’'

are exposed to such enemies as hawks and owls, birds which
make these mice the chief part of th^ir diet.

Depredations by meadow mice may be greatly lessened
and serious outbreaks prevented by clean cultivation, the
elimination of old fence rows, and the prompt burning of
dead weeds and other trash.

Pine mice, like moles, burrow^' underground, where their
tunnels are similar in extent and intricacy to the surface
runways of meadow mice

;
but as their natural habitat is the

woods, they come less frequently in contact with farm crops.
Their most serious depredations are in orchards, although
they often do serious damage in lawns and plantations ad-

^ Genus Microtus. * Genus Pitymys.
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ioiniiig woodlands hx eating bulbs and gnawing the roots

of shrubbery. In such situations they frequently also de-

stroy potatoes, peanuts, and newly planted seeds of truck

crops. Their concealed operations permit them to do much
harm before their presence is suspected. For this reason,

also, they are less often the victims of birds of prey.

Ordinary mouse traps of the guillotine type, baited with

lolled oats and set in imnwaj’s of either meadow or pine

mice, will free a small area of the animals
;
but for large

areas or for operations against considerable numbers of

these mice, poisons are recommended.

For poisoning meadow mice on large areas the following

methods are recommended:

Dry-grain formula .—Mix thoroughly 1 ounce powdered strychnine

(alkaloid), 1 ounce powdered bicarbonate of soda, and ^ ounce (or

less) of saccharine. Put the mixture in a tin pepperbox and sift

it gradually over 50 pounds of crushed wheat or 40 pounds of crushed

oats in a metal tub, mixing the grain constantly so that the poison

will be evenly distributed. Dry mixing has the advantage that the

grain may be kept any length of time without fermentation. If it

is desired to moisten the grain to facilitate thorough mixing, it will

he well to use a thin starch paste (as described below, but .without

strychnine) before applying the poison. The starch soon hardens
and fermentation is not likely to follovr.

If crushed oats or wheat can not be obtained, whole oats

may be used, but they should be of good quality. As mice

hull the oats before eating them it is desirable to have the

poison i^enetrate the kernels. A very thin starch paste is

recommended as a medium for applying poison to the grain.

Prepare as follows:

’Wet-grain fornmia .—Dissolve 1 ounce of strychnine (sulphate) in 2

quarts of boiling water. Dissolve 2 tablespoonfnls of laundry starch

in i pint of cold water. Add the starch to the strychnine solution and
boil for a few minutes until the starch is clear. Pour the hot starch

over 1 bushel of oats in a metal tub and stir thoroughly. Let the grain

stand overnight to absorb the poison.

The poisoned grain prepared by either of the above formu-
las is to be distributed over the infested area, not more than a

teaspoonful at a place, care being taken to put it in mouse
runs and at the entrances of burrows. To avoid destroying

birds it should whenever possible be placed under such shel-

ters as piles of weeds, straw% brush, or other litter, or under
boards. Small drain tiles 14 inches in diameter have some-
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times been used to advantage to hold poisoned grain, but old

tin cans -with the edges bent nearly together veill serve the

same purpose.

Chopped alfalfa hay poisoned with strychnine was suc-

cessfully used to destroy meadow mice in jN'evada during the

sei'ioiis outbreak of the animals in 1907-8. One ounce of

strychnine (sulphate) dissolved in 2 gallons of hot water

was found sufficient to poison 30 pounds of chopped alfalfa

previously moistened with water. This bait, distributed in

small quantities at a place, was veiw effective against the mice
and did not endanger birds.

For poisoning mice in small areas, as lawns, gardens, seed

beds, vegetable pits, and the like, a convenient bait may be

prepared from ordinary rolled oats, as follows:

For small crcrr-s.—Dissolve F ounce of strycimine in i pint of boil-

incr water and pour it over as mucli oa.tineal (about 2 pounds) as it

will wet. Mix until ail the grain is moistened. Put it out, a tea-

spoonful at a place, under shelter of vceed and brush piles or wide
boards.

The poisoned oatmeal is adapted for killing either meadow
or pine mice, but for the latter, svceet potatoes, prepared as

follovv's, have proved even more effective

:

Potato form (da .—Cut sweet potatoes into pieces about as large as
good-sized grape.?. Place in a metal pan or tub and wet with water.
Drain off the water and with a tin pepperbox slowly sift over them
powdered srrychninc (alkaloid preferred), stirring constantly so that
the poison is evenly distributed. An ounce of strychnine should poison
a bushel of the cut bait.

The bait, whether of grain or pieces of potato, may be
dropped into the pine mouse tunnels through the natural
openings or through holes made with pieces of broom handle
or other stick. Bird life will not be endangered by these
baits,

WHITE-FOOTED MICE.

^Yliite-footed mice, or deer mice,^ are of many species and
are present in almost all parts of the country. They live in
fields and woods, and while the-y feed on grain to some ex-
tent they rarely are present on cultivated lands in sufficient

numbers to do serious harm. Occasionally they invade
greenhouses or hotbeds and destroy seeds or sprouting

^ Genus Peroonyscus.
54150'—YBK lOlG-



386 Yearbook of tlw Department of Agriculture,

plants. In the seed beds of nurserymen and especially in

those of the forester who tries to grow conifers they often

do much injury. They are, in fact, the most serious pests

known to the conifer nurseries of the Forest Service.

In ordinary places white-footed mice may be readily

poisoned by the methods recommended for meadow and pine

mice. Unfortunatehy the seed of the pine is the favorite

food of those animals and where it is planted in abundance

they refuse to take grain baits. Crushed pine seeds poisoned

with strychnine by the “wet-grain formula,” given above,

has j^roved effective in such places. Preliminary poisoning

of these mice on areas to be seeded to pine is highly recom-

mended. For seed beds, poisoning on surrounding areas

two or three times a year will usually prevent the approach

of mice and give immunity to the planted seeds.

COTTON RATS.

In parts of the Southern States a large native mouse or

rat, commonly laiown as the cotton ratd often becomes a'

field pest. Of some 28 known forms of this animal, 7 occur

north of Mexico, in Texas, New Mexico, Arizona, Oklahoma,

and southern Kansas and along the Gulf coast from Louisi-

ana to Florida.

Cotton rats damage growing crops to some extent, but are

especially destructive to grain in shocks. In many of their

habits they are similar to meadow mice and they multiply

fully as fast. They chiefly inhabit weedy borders and areas

covered with old grass, where they are sheltered from
enemies. They do not often attack the bark of trees, but,

being larger than meadow mice, they are capable of destroy-

ing mucii more grain in a short time. They destroy melons

and other truck crops and have been a serious pest to date

growers in Arizona.

Cotton rats are easily poisoned b.y the same methods recom-

mended for destroying meadow mice.

KANGAROO EATS.

Fifty-nine known species and races of kangaroo rats, be-

longing to three groups, inhabit North America, and 45 of

them occur north of Mexico. Two groups - are widely dis-

tributed in the West; they differ in anatomical characters,

^ Genus Sigmodon. - Perodipua and Dipodomys,
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but are much alike in general appearance and habits. The

third group ^ includes three sjaecies and one race of very

small animals, all of which are rather restricted in range

and of slight economic importance. Kangaroo rats are gen-

tle, easily tamed, and make sprightly and interesting pets.

They live mostly in deserts, sage]3riish country, and sandy

places and are harmless imtii pioneer agriculture is pushed

into these regions. They feed to some extent on green vege-

tation. but mainly on seeds. As they do not hibernate they

lay up large stores of Avinter food in their burrows. They
are gregarious, but being nocturnal in their activities they

are seldom seen by day.

In the sand-hill and sagebrush country of the West there

is much ca^mplaint of destruction of pioneer crops by kanga-

roo rats. The areas first cultivated are usually small, and

the animals sometimes destroy an entire crop. Where corn

is planted they take/ all the seed, securing not only tem-

porary food, but storing in their caches large quantities for

future use. They are destructive to other grains also and
dig up neAvly planted melon and other seeds. Vegetable

gardening is an impossibility where kangaroo rats are abun-

dant. The choice is betw^een malring warfare on and de-

stroying the animals or abandoning cultivation. Fortu-

nately, they take poisoned grain readily and are easily

trapped wirli baits of grain. The poison recommended for

prairie-dogs is Avell adapted to destroy kangaroo rats. Trap-
ping with guillotine traps, although successful, is usually

too slow to be practicable.

In some instances farmers in the sandhills of the West
preA^ent depredations by kangaroo rats and succeed in grow-
ing crops of corn by stirring the seed in hot Avater in which
there has been mixed enough coal tar to ^coat the grain
slightlju A large spconful of coal tar to a gallon of boiling
water is used. IVlien the mixture has cooled somewhat the
corn may be stirred in and allowed to remain soA^'eral min-
utes Avithout danger to germination.

POCKET GOPHERS.

Pouched rats, commonly called pocket gophers, are among
the most serious of rodent pests in most of the States west of

^ Genus Mlcrodipodops.
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the Mississippi Eiver. Thej/ occur also in parts of Georgia,

Alabama, and Florida, in the greater part of Illinois, and

in southern Wisconsin. Outside the United States they are

abundant soiithvrard in many parts of Mexico and Central

America, and northward in northwestern Canada to Winni-

peg and the Saskatchewan Valley.

Xine groups, or genera, of pocket gophers are recognized,

but only three of them occur north of Mexico. Two of these
^

have a vexw v;ide distribution. They include rnam" species

and varieties, all nearly similar in habits and alike destruc-

tive. Many forms inhabit mountains and deserts, vdiere

they do not injure agriculture. Others, however, live in

the richest alluvial soils, where they are destructive to all

crops.

Pocket gophers do harm in rnaiw ways. They eat grow-

ing grain and cover much of it with soil. They cause loss

of hay in digging burrows, by throwing up mounds which

prevent close mowing. These mounds also injure much
machinery. Their burrows admit surface water and aid it

to wash out deep gullies on sloping land. By piercing dams
and embankments the tunnels cause costly breaks. The ani-

mals ruin gardens and injure field crops. Besides all this

they kill trees in orchards and forest plantings by gnawing

off the roots.

Two practical methods of killing pocket gophers are

always possible—trapping and poisoning. The first method
is slow, but very effective on small areas or where but few

pocket gophers are present; the other is the better plan on

large fields and for cooperative work on adjacent farms.

VTiile the ordinal'}' steel trap may be used successfully for

pocket gophers, much better results can be obtained with the

special traps for these animals commonly on the market.

In irrigated districts, where water is available, flooding the

land will drive out the animals, and they may be killed by
men and dogs. Fumigation of the burrows with carbon

bisulpliide or with sulphur smoke, while often recommended
as a means of destroying pocket gophers, has been found
extremely uncertain and costly.

Poison -for pocket gophers ,—To poison pocket gophers, cat .wveet po-

tatoes or parsnips into pieces whose largest diameter is less than an

^ Qeomys and TJiomomys,
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inch. AYa^’li and drain 4 quarts of the cut baits. Place in a metal

pan. and from a pepperbox slowly sift over the dampened baits I

ounce of powdered strychnine (alkaloid) and one-teiiUi as much

saccliarine (well shaken tonetlier or. ground together in a mortar),

stirring it to distribute the poison evenly.

Tunnels of pocket gopliers, tvliicli are usiiall}^ from 6 to

S inches belotv the surface of the grouncl, may be readily

located by means of a probe. Any blacksmith can make one

by affixing a metal point to a shovel or spade handle and

attaching an iron foot rest about 15 or 16 inches

above the point. By forcing this instrument into

the soil near the pocket-gopher w’orkmgs or a foot

er two back of fresh mounds, one can feel the open

tunnel as the point breaks into it. The hole may be

enlarged and its sides made firm by pressing the

soil laterally w'ith the probe. A bait or twm should

be dropped into the tunnel and the probe hole

covered. Care should be taken to place the baits in
j|

the main tunnels rather than in the short

laterals leading to mounds. Different

forms of probes have been used success-

fully by the Biological Survey in its dem-

onstration ’work. Two of the better kinds

are illustrated in figure 37.

GuouxD sQuiramLS.

5
;-)

I

1 I

Pig. S7.—Conyenient
probes for locating

pocket-gopber rnns.

More than 50 species and races of

ground squirrels, or spermophiles,^ in-

habit the United States and Canada, and
some of them are so numerous in agricul-

tural regions as to be a constant menace to

crops. The spermophiles comprise a group

of long, slender animals, of gra^Tsh or grayish-brown

color—sometimes mottled or striped—and with a medium or

long tail, usually less bushy than that of the larger of the

tree squirrels. These ground squirrels are often, but wrongty,

called ‘‘ gophers ' and are locally named digger ” squirrels

and picket pins.'’ The}^ inhabit mainl^^ open plains, moun-
tain valleys, and borders of ^xet meadows, but are found also

in open x^laces in the forests and sometimes high up the

1 Genus Citellus.



390 Yearhook of the Departah^nt of Agriculture.

slopes of mountains. They dig nuinerous deep burrows and

are very destructive to nearly all crops, eating both the

growing plants and the ripe or ripening grain. In irrigated

districts the animals burrow in embankments and levees and

are almost as troublesome as pocket gophers.

Among the largest and most destructive of these animals is

the California, or 'NUggerC ground squirrels It is gray in

color raid has a long, rather bushy tail. It occurs in the

Southwest and IVest from western Texas to California and

Oregon. In parts of California the race kiiovrn as the Beechey

ground squirrel is especially abundant and menaces not only

crops and irrigation ditches, but also human life, in that it

is a known carrier of bubonic plague. About a dozen cases

of this disease among human beings have been traced directly

to this squirrel and a large nuinl)er of the animals collected

by the United States Public Health Service have been found

infected. The Health Service, in cooperation with State

authorities, has succeeded* in establishing south and east of

San Trancisco, in the counties that were the center of in-

fection, a wide zone now comparatively free from squirrels.

The United States Department of Agriculture, through the

Biological Survey, has exterminated most of the squirrels in

the Xational Forests that lie near the plague-infected coun-

ties. It is probable that all immediate danger of an out-

break of human plague by infection from ground squirrels

has passed.

Another large and destructive species is the Columbian
ground squirrel.- It occurs within the United States in

parts of Montana. Idaho, eastern Washington, and eastern

Oregon. MTiile it inhabits chiefly the river valleys, it has

been taken in Montana on mountains near timber line.

Mdiere grain is gimwii in the narrow valleys and in the im-

portant wheat districts of eastern Washington this species

is extreme^ injurious. Early attempts to destroy it by
poison proved unsuccessful, because the animal is a1)le to re-

sist much larger doses of strychnine than are needed to kill

other ground squirrels.

A destructive and widely distributed species is the Rich-
ardson ground squirrel.^ In its larger form it is found in

{^miTtmurm grmnmunt& and closely related races.
“ Oitelius colvmHianus.

richard8oni riehardsoni and Citellus richardsoni elegans.



Destroying Rodent Pests on the Farm, 391

much of Montana, the Dakotas, and northward far into

Canada. A somewhat smaller race {elegans) is found in

Wyoming, northern Colorado, and eastern Idaho. This spei’-

mophile is very destructive to crops, especially to grain, and
within its range warfare against it is absolutely necessary to

successful farming.

The striped ground squirrel/ the Franklin ground squirrel/

and some other species, which are less gregarious and seldom
occur in great numbers in any locality, are less destructive

than any of the three groups named. Other species are
nearly as injurious as those described. The animals have
been dealt with in three groups, because slightly different

formulas for poisoning each of them have been worked out
by Held investigators of the Biological Survey. The formula
for the Bdchardson ground squirrel is adapted for all the
species except the Columbian and the California forms.

Poison for Columbian ground squirrels .—Mis 1 ounce of powdered
strychnine (alkaloid). 1 ounce of powdered bicarbonate of soda, 1
teaspooiiful of saccharine, and ^ pound of dry powdered laundry
starch, and stir with enough cold waiter to make a smooth, creamy
paste. Apply to 12 quarts of good, clean oats in a metal tub or other
vessel and stir thoroughly to distribute the poison evenly. When the
poisoned grain is dry, scatter it along squirrel trails or on hard soil on
the surface near the squirrel burrows. A quart of the grain should
make 40 to 50 baits, and if properly distributed stock will not be en-
dangered by this quantity.

Poison for Richardson ground squirrels 1 tablespoonfui of
laiintlry starch in I teacup of cold waiter, and stir it into 4 pint of
boiling water to make it a thin, clear mucilage. Mix 1 ounce of pow^-
dered strychnine with 1 ounce of powvlered bicarbonate of soda, and
stir the mixture into the hot starch, making a smooth, creamy paste
free from lumps. Stir in 1 pint of heavy corn sirup and 1 table-
spoonful of glycerine, and, finally, 1 scant teaspoonful of saccharine.
Apply to 20 quarts of oats, and mix thoroughly to coat every kernel.
Each quart of the poisoned grain should make 40 to 60 baits. Dis-
tribute in same manner as stated for poisoning Golumbian ground
squirrels.

Poison for California, or “ digger^ ground squirrels .—Prepare by
same formula as for Eichardson ground squirrel, but use 16 quarts of
clean barley instead of oats. Distribute as for poisoning Oolumbiaa
gi’ound squirrels.

These poisons may be used at any time of the year when
the squirrels are active. The Biological Survey has had ex-

Citellua trideeemlmeaius. ^Citellm frankUnL
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celleiit re:;iiks vvitli (hem, even in midsummeiv Trapping is

too slow a process to use effectively against large colonies of

ground squirrels.

rnAirIE-DOGS.

The marmot
,
or prairie-dog/ of the Great Plains needs

liitle description. It is Avidely distributed on the plains

east of the Eocic}'' iTonntains, from northern Mexico almost

to the Canadian border. Several other forms occup}- the

mountain valleys and parks AvestAvard. All live in thickly

popiilatevd colonies, or towns,” and subsist on A^egetation.

They often take fulh^' half the pasturage on the ranges and

greatly reduce the cariying capacity for liA^e stock. Several

Avestern States have attempted to provide for the extermi-

nation of prairie-dogs through legislative enactments; and
in some of them, notably Kansas, the pest has greatly de-

creased. Within the Xational Forests settlers have com-

plained of inability to cope Avith the animals, because their

lands Avhen freed from prairie-dogs are reinfested from the

surrounding GoA'ernment hinds. For this reason and for

range improvement the Department of Agriculture has un-

dertaken systematic extermination Avork within the Forests

and has already succeeded in freeing large areas of these

animals.

Trapping is too sioat a method for exterminating prairie-

dogs and fumigation is too expensiA^e. As in the case of

ground squirrels, strychnine has proved to be the most satis-

factory poison. Oats of the best quality obtainable should

be used as bait. It has been found that prairie-dogs take this

grain readily, even when green food is abundant. Wlieat is

well, adapted for winter poisoning, and in the South, where
lieavy oats are rarely obtainable, milo or feterita is an excel-

lent substitute.

Poimn for prairie-dogs .—Mis tliorouglily 1 ounce of powdered
stryclmiiie (alkaloid) and 1 ounce of common baking soda (bicar-

bonate). DissoWe 1 heaiung tablespoonful of dry laundry stareli in

a little cold water and add it to | pint of boiling water. Boil and
.stir until a thin, clear paste is formed. Slowly sift tbe mix-
ture of strychnine and soda into the starch paste, stirring constantly
to form a smooth, creamy mass. Add pint of heavy corn sirup and
1 tablespoonful of glycerine, and stir. Add At ounce of saccharine,
and again stir thoroughly. Pour this mixture while still hot over
13 Quarts of clean oats and mix until all the gi'ain is coated.

1 Vpnomys ludovicianus.
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Fig. I.—Mountain Beaver (Aplodontia).

WiM

Fig. 2.—Badger (Taxidea taxus). Useful in Destroying
Noxious Rodents,

Fig. 3.—Kangaroo Rat (Perodipus richardsoni), Adult, One
Day after Capture.
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Fig. I.—Break in Irrigation Ditch (Lateral) Caused by Burrows
OF California Ground Squirrel. Six Acres of Alfalfa Ruined.

B9I4I

Fig. 2.~-Cornfield Ruined by Columbian Ground Squirrels,
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Fig. I.—Erosion Following the Destruction of Grass by Prairie
Dogs.
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11 ulkalokl strycliiiine is not available, tlie snlpliate may be nseil,

either powdered or in crystals, but it is iiecessarj’ to vary the for-

mula. Dissolve the strychnine in the boiling' water before adding the

cold starch. Af tei* the poisoned starch paste is clean*, stir in the soda

\ery slowly. Afterwards add the sirup, glycerine, and saccharine as

in the above directions and mix with the gTain.

For mixing small qiianlities an ordinary metal washtnb is con-

venient. For l;irge quantities a tight, smooth box may he used, and
die mixing done with a hoe or spade.

Each quart of the prepared grain is sufficient to treat

about 50 prairie-dog burrows. Scatter the gi*ain on clean,

hard ground near the mounds or burrows, never on loose soil

or in the holes. "With reasonable care, cattle, sheep, or other

live stock on the range wull not be endangered.

Tliis poison is elective at any season, when prairie-dogs

are active, but, on the whole, early spring or a time of

drought, when green food is scarce, is preferred for poison

operations. In the South, or wherever the animals do not

hibernate, winter poisoning is recommended. The cost of

complete extermination of the animals, including labor, need
not exceed I or 5 cents an acre.

WOODCHUCKS.

The W’oodchuck, or ground hog. is the largest of our mar-
mots. The common woodchuck^ inhabits eastern Xorth
America from noidhern Georgia and middle Alabama north-
ward, including the greater part of Canada. In the United
States it ranges westward to Arkansas, eastern Kansas, and
eastern Minnesota. In Canada it is found as far north as
Great Slave Lake and westward to the base of the Eocl^y
Mountains. Another species of woodchuck- inhabits the
higher countiw of the Black Hills, Eocky Mountains, Sierra
Kevada, Cascades, and other ranges in the West. This
mountain form seldom comes in contact with agriculture,
hut the eastern species frequently damages garden vege-
tables, clover, and other crops. Also, its burrow's and mounds
interfere with inow'ing and other farm operations. In some
States the animal is regarded as so obnoxious that local
bounties are paid for destroying it.

Woodchucks, w'hile somewhat gi^egarious. seldom occur in
large colonies, and may, therefore, be kept in check by shoot-

Mfivmota monax nionax and several geocsTapliic races.
^ Marmota paviveiitris flaviveiitris and nearly a dozen races.
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ing or trapping. They may be poisoned by strychnine in-

serted in pieces of sweet apple, carrot, or sweet potato. The
animals are often destroyed in their burrows by fumigation

with carbon bisulphide or by the discharge of blasting

powder.

To destroy woodchucks with carbon bisulphide, saturate a

wad of cotton or waste with about ounces of the liquid.

Place the cotton well inside the woodchuck burrow and close

the oiDeuing with a piece of sod, well stamped down. If there

are two or more entrances to a burrow, all but one should be

tightly closed before fumigation.

RABBITS.

The smaller forms of rabbits, lenown generally as cotton-

tails,' are useful animals and become objectionable only when
too numerous in the vicinity of orchards or nurseries. The
same is true of the larger snovcshoe rabbits.^ The jack rab-

bits- of the West are of less value for human food, and, by
reason of their abundance in newly settled regions, often in-

terfere greatly with crops and the growing of orchard and
other trees.

Jack rabbits are not protected in any of the States, but are

everywhere regarded as a pest. They afford considerable

sport in coursing with fleet greyhounds, but at times they

become so abundant and destructive that entire communities
unite to kill them by the org'anized hunt or drive. A large

area is surrounded and the animals are driven toward some
central point, where a wire corral has been built, into

which, with the help of wing barriers, thousands of rabbits

are driven and then slaugditerecL When these hunts take

place in cold weather the rabbits are usually shipped to large

cities, where the carcasses are either sold to canning estab-

lishments or distributed to public charities.

Many of the States which have a close season for cotton-

tail or other native rabbits permit landowners at any time
to protect property from the depredations of the animals.

Usually, however, close hunting and trapping in the open
season afford ample protection, and only in exceptional cases

is it necessary to resort to other measures for relief.

1 Genus Sylvilagus. 2 Genus Lepus.
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Except "where deep snows fall, orchards or other crops on
small areas ma}" be protected the use of rabbit-proof fenc-

ing. Individual trees may be safeguarded by metal or

wooden protectors attached to the trunks. In Idaho a

poisoned wash of strychnine, gl^merine, and starch pro^'ed

eflective to save trees from jack rabbits, and the method is

reeomm<.'nded for trial in any locality where conditions war-
rant its 7ise. The wash is prepared as follows:

Poimii' (Cash .—Dissoive 1 ounce of stryciiniiie (sulphate) in S quarts
of boiling water. Dissolve 1 pound of laundry starch in 1 pint of cold
water, stirring thoroughly. Pour the search into the vessel containing
the strychnine and boil the mixture a short time until the starch is

clear. Add 0 ounces of glycerine and stir, oVhen the paste is co«.d

enough app'v to tree trunks Aviih a r-airre brusii.

Ihe mixtiire adheres well and forms a thin coating. If
rabbits attack the tree they will be Idlled before it is seri-

ously injured. The wash should not be used if litm stock,

especially young cattle, have access to the orchard.
For poisoning jack rabbits in winter the following for-

mula is recommended

:

Poison baits .—Good, oat^. 12 quarts; powdered stiwchnine, 1 ounce;
laundry starch, 1 tablespoonful; soda (bicarbonate), 1 ounce; sac-
charine, I ounce: water, 1 quart. Prepare as directed for mixing
praiiie-dog poison. Not over a tablespooiiful of the poisoned grain
should be used in a single bait, and tliis should be scattered consider-
ably. A little alfalfa hay may be used to attract rabbits to the grain.
The poison is especially effective when snow covers the ground.

Partly ripened or ripe heads of barley or wdieat soaked in
a sweetened solution of strychnine or coated vrith the starch-
strychiiine paste just described have also proved effective
baits for rabbits, but care must be exercised in using them, as
they are likely^ to be eaten by live stock.

OTHER NATIVE RODEKTS.

Other native rodents that occasionally^ damage crops or
other property are the muskrat, mountain beaver wood-
rats,- tree squirrels, chipmunks, and perhaps some species of
native mice not already mentioned. Muskrats are valuable
for animals and should not be destroyed unless they are do-
ing material damage not otherwise preventable; They are

^ Genus Aplodontia, ® Genus Neotoma.
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easily trapped or may be poisoned by feeding them pieces of

carrot, sAveet apple, or sweet potato in which strychnine has

been placed.

Mcniitcain beavers in the United States are restricted to the

coastal region of Washington, Oregon, and California, and

to the Sierra XeAvida in the last-named State. Their habitat

does not often bring them in contact with agriculture, but in

Avestern Washington considerable complaint of tlieir depre-

dations on crops, particularly small fruits, has been made.

The animals may readily be poisoned Avith apples in y.diich

strychnine has been placed.

Squirrels, chipmunks, and native mice not previously men-

tioned rareU do serious damage. If any become troublesome

locally, shooting, trapping, or the poisons herein recom-

mended for other rodents aaIU proA’e a satisfactory means of

relief.

INTRODUCED RODENTS.

The house mcu.^e and three kinds of rats are the only

rodent pests in Xorth America not native to the country.

They are our most injurious rodents, howeA^er, and probably

inflict greater losses than do all the natit’e species combined.

House mice are easily trapped or poisoned, but poison is

not suited for use in occupied clAvellings. Traps, hoAvever,

are sufficiently efl’ectUe for clearing the premises of these

pests. The ordinary small guillotine traps are recommended.

They should be set as lightly as possible and baited Avith oat-

meal (rolled oats). A few grains should be placed on the

trigger pan and a little more in the vicinity and close to the

trap. Persistent trapping will soon clear an ordinary dwell-

ing of mice.

Eats are much more suspicious than mice and are rather

hard to trap or poison. Either method of destroying them
may be made effective by making inaccessible all food other

than the baits used. The importance of rat-proofing build-

ings in extensive operations against these pests should not be

overlooked ; and much loss may be preA^ented by rat-proofing

all containers of stored grains and food products. Xo one

kind of poison can be relied upon to be effective under every

circumstance. In general, poisons can not be used in oc-

cupied dAveliings without disagreeable results, for no poison

will preA'ent decomposition of dead bodies of rats. Inside of
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residences, therefore, tviips must be the main reliance. Sim-

ple traps of the guillotine type are recommended as best.

Baits should be varied to suit local conditions—in meat mar-

kets grains are recommended, and where grain is stored meat

and fish are more effective.

Some cats and some dogs are useful against rats, but the

well-fed and pampered feline or canine will refuse to hunt

tliem. Ferrets are of no use in rat catching unless handled

by an experienced person helped b}" trained dogs. Eat
viruses seldom prove satisfactory, and in occupied premises

are open to the same objections that hold against poisons;

besides, they are much more expensive.

Under most circumstances the best results in riddina:

premises of rats may be obtained by the use of a sufficient

number of ordinary guillotine traps. Oatmeal is recom-
mended for bait, but fish, bacon, sausage, and even pastry or

cheese are sometimes useful as alternatives. Traps should be
set lightly and all food other than baits covered or made in-

accessible. Traps may be placed in runs, behind furniture

or boards leaned against the walls, or at the entrances to rat

holes. As they are often sprung when rats run over them,
they need not always be baited. It is needless to sa^' that in

order to succeed, the traxDper must take an interest in his

v:ork and attend closely to every detail.

PvELATION OF CARNIVOROUS ANIMALS TO RODENTS.

Most carnivorous or flesh-eating animals feed extensive^
on the rodent pests of the farm. Coyotes, foxes, wildcats,

badgers, skunks, minks, and other flesh-eating mammals are
among the most potent agents in preventing an undue in-

crease of mice, ground squirrels, pocket gophers, and the
like; and much of the damage now done by rodents is due
to the unceasing warfare that has been waged against car-

nivorous animals. These have been hunted, not only for
their valuable pelts, but because they are considered the
enemies of domestic animals and game. The fact that many
of them destroy far more noxious rodents than they do useful
animals has often been forgotten, and, in the name of game
protection, legislatures have sometimes proscribed by boun-
ties species that do far more good than harm. As a matter
of fact many of our fur animals are an asset to the country,
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equally as valuable as our game, and experience lias often

proved that their destruction is no real help to game con-

servation.

Birds of prey, including eagles, hawks, and owls, may be

included in the list of flesh-eating animals that on the whole

are more useful than harmful, because their chief economic

function is to destroy noxious rodents. A few species of

hawks that feed mainly on small birds should be considered

noxious, but this should not lead to warfare against hawks
as a class. In almost every instance of depredations on

poultry by either bird or mammal, the individual and not

the species is the offender. Punishment should, therefore, be

directed against the individual. It is within the law in many
States ‘for the farmer to kill an animal that destroys his

property; but it is unjust to carry on an offensive campaign
against all hawks or all minks because one has been a marau-
der on poultry. The payment of money from the public

treasury in a general warfare against certain haw^ks or owls

is especially open to danger, in that the public does not dis-

tinguish between species, and the useful ones are most likely

to be destroyed.

Snakes also are extremely useful in controlling the num-
bers of rodents. That very few snakes are venomous is too

often forgotten, and all species are wantonly destroyed. Peo-
ple tlirougliout the country should acquaint themselves with
the habits of snakes and learn the folly of killing them

;
while

farmers, especially, should do all in their power to protect

the harmless kinds.

COOPERATION IN CONTROLLING RODENTS.

Any farmer may by care and industry free his own
premises of harmful rodents, but he is helpless to prevent an
early recurrence of the trouble unless he can secure the active

cooperation of his neighbors. Only by unity of effort can an
entire county or township be freed of any kind of rodent
that may inflict losses on crops or other property. By com-
bining to hire labor and purchase poison the cost of treat-

ment may be materially reduced, and when permanance of
results is considered there can be no question of the economy
of such cooperation. It is urged, therefore, that wherever
possible the destruction of rodent pests be made a community
undertaking.



THE PRESENT STATUS OF THE SUGAR-BEET SEED
INDUSTRY IN THE UNITED STATES.

By C. O. Townse^vD,

Patholofjvd hi Charge of Sugar-Beet Investigations, Bureau of Plant

Industry.

OWIXG to the disturbed agricultural and trade conditions

in Europe since Augusts 1914, the importance of devel-

oping an American beet-seed industry of sufficient magni-

tude to meet our requirements has become imperative. The
united efforts of the Department of Agriculture and the

Department of State, cooperating with the beet-sugar com-

panies, after encountering many difficulties vSiicceeded in

securing sufficient beet seed, with the surplus then on hand,

to meet the planting requirements in 1915
;
but the combined

efforts of those agencies failed to secure sufficient seed to

meet the requirements in 1916, with the result that thou-

sands of farmers were deprived of the benefits of this crop,

a number of mills were idle, and consequently the capital

invested, amounting to several million dollars, was unpro-
ductive.

The iDresent seed requirements of the beet-sugar industry

in this country are annualh- not less than 150,000 sacks of

110 pounds each. In order to insure this quantity of seed

it would be necessary to have not less than 16,000 acres

devoted to seed production. Less than one-fourth of this

acreage was harvested in 1916. Seven new mills were erected

during 1916 and plans are under way for a still larger niim«

ber in 1917. Assuming the average capacity of these mills

to be 1,000 tons of roots a day, which is approximately cor-

rect, each new mill will require 10,000 acres of beets for a
normal nm. To plant 10,000 acres of beets, 200,000 pounds
of seed, the product of approximately 200 acres of land,

would be required for each mill, not considering the neces-

sary replanting. It is apparent, therefore, that the present
acreage in seed will do little more than care for the possible
expansion of the beet-sugar industry and that the quantity

399
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of seed winch must be imported will remain approximately

the same as heretofore.

The beet-sugar industry in the United States is composed

of three distinct branches, namely, beet-seed production,

sugar-beet growing, and beet-sugar extraction and refining.

They are so linked that each is dependent upon the others,

not only for its complete success but for its very existence.

Without seed the siLgar-beet indiistiy, in which more than

70,000 American farmers are directly interested, could not

exist, and without beets the 84 beet-sugar mills now stand-

ing, with an invested capital of more than $100,000,000,

would be idle. The beet-seed industry is, of course, the

foundation upon which sugar-beet growing and beet-sugar

extraction rests. Because of its fundamental character, it is

surprising that sugar-beet seed production in this country

has not received more general and more earnest attention

in the past. The tAvo primary causes that have operated

against the development of the sugar-beet seed industry in

this country were (1) the fact that a sufficient quantity of

seed to meet our requirements was easily obtainable from
European coimtries at a reasonable price and (2) the pre-

vailing idea that conditions in this countr}", from the

standpoint either of labor cost or of climate, would not

permit the successful development of the seed industry

in the United States. Eecent experiences, however, have
shown the folly of depending upon foreign countries for

our beet-seed supply, Avhile experiments extending over

many A^ears have proA^ed the falsity of the opinion relative

to labor and climatic conditions.

PROGEESS IN AMERICAN SUGAR-BEET SEED PRODUCTION.

The earliest efforts toward sugar-beet culture in this

country, in 1830, were made with seed brought from Europe.

Wlien the first permanent beet-sugar mill was established

in America, in 1879, European seed Avas used to produce
the raw material, and even at the present time, with nearly

80 mills in operation, requiring upward of 750,000 acres of

beets to insure satisfactory runs, farmers are still dependent



01Status of the Sucjav-ljcct Seed IndustTy,

upon foreign countries for the major portion of their seed.

It is true, efforts have Ijeen made in certain quarters for

many years to produce sugar-beet seed in this country, but

prior to 1914 they were largely experimental. The first

carefully planned effort to grow sugar-beet seed in the

ITnted States was made at Schuyler, Xebr., in 1891. These

experiments were -continued for several years under the direc-

tion of Dr. Harvey W. Wiley, at that time chief of the

Bureau of Chemistry of the United States Department of

Agriculture. The results with this seed, in comparison with

imported varieties, showed that the American-growui seed

had a higher vitality and that the roots produced from this

seed possessed a higher sugar content and gave a heavier

yield than any of the imported varieties tested.^

For a number of years the United States Department of

Agriculture conducted experiments in sugar-beet seed grow-

ing at Fairfield, Wash., with results similar to those obtained

at Schuyler, Xebr., with reference to both the vitality of the

seed and the quality and weight of roots produced. For
many years several sugar companies have grown small quan-

tities of commercial sugar-beet seed, and within the past

year two of these beet-sugar companies have greatly in-

creased their beet-seed acreage. In some cases the roots used

for this purpose have been produced from the commercial

imported seed, while in other instances special seed was
used. The results of these tests have been successful

from the standpoint of germination of the seed and the

yield and quality of the roots produced. While there is

abimdant proof, therefore, that sugar-beet seed satisfactory

in eveiw particular can be grown in this country, few, if

any, distinct American strains of sugar beets have been estab-

lished and used for commercial beet-seed production. All

experience in breeding and selection in this and in other

lines would indicate that such strains when properly estab-

lished and thoroughly acclimated if generally used for beet

production will yield even better results than have been
obtained in the experiments already carried out.

^ SoG Farmers’ Bulletin No. 52, 1897, by Dr. H. W, Wiley.
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SUGAR-BEET SEED IS GROWN UNDER WIDELY VARYING
CONDITIONS.

The principal areas devoted to sugar-beet seed production

in the United States at present ai^e in Michigan, Montana,

Colorado, Utah, and Idaho, while several other States have

smaller acreages devoted to this crop. Each of the States

mentioned produced beet seed coimnercially last year; ii

several of these this crop has been grown commercially for

a number of 3'ears. For the most part the seed is of good

quality and the roots produced from home-grown seed have

been equal in yield and quality to those grown from im-

ported seed. It is apparent, therefore, that sugar-beet seed

can be grown successfully on a commercial scale under a

great variety of soil and climatic conditions. Given a good

grade of seed, climate is one of the most important factors

in the production of sugar beets and sugar-beet seed of

good quality. It would seem, therefore, that a thoroughly

acclimated strain of seed of high grade should give the best

possible results in tonnage and quality of roots. In areas

tested for beet-seed production, a loamy, fertile, well-drained

soil is generally preferred. A study of the tillable areas in

the States named indicates that there is an abundant acreage

suitable for profitable beet-seed production, and a study of

soil conditions in other States possessing suitable climate for

beet-seed growing indicates that nature has abundantly sup-

plied the requirements for the successful production of this

crop. In the irrigated sections water should be available, so

that the roots can be well supplied with moisture when
planted and during the period when the seed is forming.

PRESENT PROBLEMS.

As a result of existing conditions surrounding the sugar-

beet seed situation in this countiy two problems are con-

fronting the beet growers and sugar producers at this time,

namely, the production of a sufficient quantity of seed to

meet the present planting requirements and the establish-

ment in this country of a permanent beet-seed industry

which shall meet our future needs. These requirements

relate not only to the quantity of seed necessary to plant
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the desired acreage, but also to the quality of the seed and
the quantity and quality of the roots which this seed is

capable of producing.

In order to solve these problems a sugar-beet seed com-
pany. under the leadership of a capable and experienced

man. has been organized, and its work is alread}’ in prog-

ress: several sugar companies and individuals are growing
sugar-beet seed commercially and experimentally; and the

United States Congress has made a special appropriation to

enable the Federal Government to cooperate with these sev-

eral agencies in solving the beet-seed problems. In the solu-

tion of the first problem it is apparent that time is an
iiiiportant factor, and we must therefore utilize the best

a^aiiable material and employ the most practical methods
known, in order to accomplish the desired results in the

shortest possible time. In the solution of the second prob-
lem it would seem advisable to find or to develop those

strains of beets best suited to our conditions and to improve
our methods of root production, selection, siloing, planting,
and harvesting, in order to obtain the maximum results at

the lowest cost. In the preliminary efforts to solve the first

problem commercial roots for the most part have been
selected, care being taken to get the best obtainable from
the standpoints of yield and quality. The iea\ es were re-

moved cither by cutting or by twisting them off with as little

injury to the crown as possible. The roots were siloed by
piling them on the ground in a well-drained place and
co'.-ering them with earth to keep them from freezing, care
being taken not to cover them too deeply at first, in order to
avoid heating. The roots were planted in the spring by hand
in rows S feet apart and at intervals of 2 to 3 feet in
the row, the distance depending upon the size of the roots.
The seed was cut with sickles and thrashed by means of a
grain thrasher operated at reduced speed or with a .specially
constructed beet-seed thrasher.

So far as this so-called emergency method of producing
beet seed has been tried the results have proved satisfactory,
both from the standpoint of quantity and quality of seed
produced and from the standpoint of roots produced from
the seed. As a rule, the germination of this seed has been
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superior to that of the imported seed. Just how far this

work can be carried without appreciable reduction in quan-

tity and quality of seed or roots remains to be determined.

Even if this method could be emploj^ed generally for the

production of commercial sugar-beet seed, it would still be

desirable to solve the second problem, in order to improve

the quality and yield of seed as well as the quantity and

quality of the roots produced. The second general problem

embraces a large number of special problems, such as types,

selection, siloing, planting, and harvesting, which will be

considered briefly.

TYPES OF SUGAR BEETS.

It is a startling fact that there are in this country no dis-

tinct types of commercial sugar beets. If, for example, a

field of a given variety of wheat is examined it will be noted

that practically every plant bears a striking resemblance to

every other plant in the field, but this is not true of the

sugar beet. In any commercial sugar-beet field from Michi-

gan to California, without regard to the name of the so-

called variety, can be found from G to 20 or more distinct

types of beets. Their distinctions may be based upon shape,

texture, habit of growth, color, and other characters of the

leaf, as well as upon shape, texture, quality, etc., of the root.

In fact, scarcely two beets growing side by side in the same

field have closely related external characters of leaf or root,

and the quality of the roots varies in both sugar and purity.

Equally wide variations may be found in the beet-seed

fields, especially with reference to habit of growth and yield

of seed. It would appear, therefore, that these so-called

strains are badly mixed in the process of growth and pro-

duction or that many strains or varieties are mixed before

the seed is sacked. It would seem, however, from the large

number of wide variations in the individual beets produced

from commercial seed, that the mixed strains or varieties

appearing in commercial fields are due more to the method
of growth than to artificial mixing. It may be and prob-

ably is necessary to have mixed strains, or crosses, in order

to combine in one plant all the desirable qualities of weight,
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sugar, and purity. It would seem, however, that little

progress can be made in the development of desirable

strains of beets until the present mixed varieties are sepa-

rated into their component strains and the desirable strains

recombined in their proper relation. It is no more reason-

able to suppose that such a mixture of the present types of

sugar beets will give the best results in yield and (|Uality

of roots than it is to assume that the highest results in live-

stock production can be reached with mixed breeds of ani-

mals. How quickly the Duroc-Jersey or Poland China hog
is recognized! Farmers might have gone on raising ''razor

backs ” and thought they were producing pork if these and
other distinct types of hogs had not been developed.

It is true that there are some good cows in a mixed herd
and not all pure breds are of equal ^nlue. Likewise, there

are good sugar beets in these mixtures that are now called

by distinct names and not all individuals of a pure type will

be of equal value, but the average in both quality and yield

is far below the limit of possibilities, and the highest plane
of development of the sugar beet will not be reached until

distinct strains or types are produced and fixed, so that they
will come true from year to year. It will then be possible to
work v\'ith the individual beet as the unit upon which the
quality and yield of roots may be based, wuth a reasonable
expectation that material and permanent improvement in
quality and yield of roots may be produced by eliminating
the poorer and less desirable individuals. It is not probable
that in these pure strains the highest development of both
size and c|uality will be found in any one strain, but it is nec-
essary first to have the pure strains and to know definitely
the characters the}^ possess and are capable of transmitting
before the necessary steps can be taken to j^roduce by cross-
ing the permanent types in which the roots shall possess the
desired qualities of sugar, pimity, and yield. At the same
time this line of wmrk should develop seed-producing plants
of uniform type, with reference to both habit of growth of
seed stalks and date of maturity of seed. The development
of uniform types is of vital importance not only with refer-
ence to the yield and quality of roots and seed, but also with
reference to the cost of production. The first step, therefore,
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in tlie development of a permanent beet-seed industry in this

country lies in the direction of the development of true types

with reference to both seed beets and seed productioiio

SELECTION OF FOOTS.

The yield and quality of the roots and of the seed are

the a]l-im])ortant factors upon vrliich the future of the

beet-sugar industry as a v, hole depends. After obtain-

ing the best possible type of sugar beets, capable of com-

ing true from year to year, the next step is to improve and

develop that type by eliminating the less desirable indi-

viduals and by perpetuating those individuals possessing in

the highest degree the desired characters. This process is

called selection. The quality of both roots and seed depends

not only upon certain inherited characters of the plant, but

also upon soil and climatic conditions. Just how far inher-

itance and how far soil and climate influence the quality of

roots and seed has not been determined. Observation and
experience would indicate, however, that environment has

a far greater influence upon the quality of both roots and
seed than has generally been supposed. Sugar in the beet

roots does not seem to be an inherited character, so far as

percentage or quantity of sugar is concerned. It is true

that sugar beets naturally develop and store sugar, but the

amount of sugar that a given beet will store may be greater

or less than the amount developed and stored by its parent

beet. The direction and extent of this difference will depend,

within certain limits, upon the soil and climatic conditions

under which the beet is grown. The writer has found that

wild beet seed planted under favorable conditions will pro-

duce some roots of good size containing upv/ard of 14 per

cent of sugar the first year. Again, it has been observed that

any one of the well-known commercial strains, so called, of

sugar-beet seed, if divided and planted under widely dif-

ferent climatic conditions, will often show a great variation

in the quality and yield of roots produced. The importance
of inheritance of desired characters should not be under-

valued, and it should *be utilized in the improvement of

sugar beets. Likewise, the influence of environment upon
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the quality of the roots should not be overlooked. It is

possible, furthermore, that there is a relation between cer-

tain fixed external characters of the beet and the internal

qualities, sugar and purit^q of the root, and the greatest

advance in seed production will be made when that relation,

if it exists, is definitely known. Even then it will be neces-

sary to compare the selected roots from time to time in

order to maintain the highest possible standard. In making

selections, clc.^e attention must be paid nut only to the yield

and quality of the roots, but to the yield and quality of lire

seed as well. Herein the two industries, beet-seed produc-

tion an<l sugar-beet growing, are closely related. In this

connection it should he noted that many cultural problems

related to sugar beets can not be solved intelligently until we
have fixed and uniform types of root, leaf, and seed stalk.

SILOING THE ROOTS.

The object to be kept in mind in siloing beet roots for

seed production is to get the roots through the resting

period in the soundest and freshest possible condition.

The steps in siloing roots consist in gathering, topping,

testing, piling, and covering. As a rule, it is best to

let the roots remain in the ground as late as possible with-

out clanger of freezing. The leaves will protect the crowns
against some degree of frost, but in no case should the

crowns or roots become frosted, either before or after har-

vesting. xVs soon as the roots are taken from the ground
the leaves should be removed, either by twdsting or by cut-

ting, vvdth as little injury as possible to the crown. In some
cases the roots may be siloed without removing the leaves,

but in general this practice is not recommended. If it is

desired to test the roots for sugar at harvest time, this work
should be arranged so that the roots will be out of the

ground the least possible time before they are put into the

silo, thus avoiding unnecessary drying. The simp^lest

method of siloing is to pile the roots on a well-drained piece

of ground and cover them with loose earth. The covering-

on the top of the pile should be light for a faw days, until the

danger of heating of the roots is over, and then, as the
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vreatlier gets colder, more dirt should be addedeso that the

roots ^vill be cool but never frosted. vSome prefer to pack

the roots in sand. This is a safer but more expensive

method, and is recommended for small choice lots of roots

for experimeiiial purposes. The sand should be slightly

damp and may be used in the open or in a cool cellar. In

no case shoidd stravr or other litter be used in contact with

the beets, as (his attracts mice, which frequently injure the

beets by gnawing,

PLANTING.

The covering should be removed in part from the silo in

the early spring, but not to the extent of injury to the roots

througli late freezes. If a little growth starts no liarm is

done; in fact, it seems to be an advantage. As soon as the

soil can be prepared in the spring the roots should be

planted. The importance of earl}’ planting can not be over-

estimated. Several methods are used in planting the beets.

It may be accomplished by means of a long spade, which

should be pushed into the ground to such a depth that when
it is pushed forward the root may be thrust down behind

the spade, which is then withdrawn. The root should be so

deep that tlic crown is just flush with the surface of the

ground, or for very early planting a little deeper, so that a

thin layer of earth covers the crown to prevent freezing.

Another method employed in planting roots consists in

breaking np the ground so that the roots can be thrust down
into the loose soil to the desired depth. In an}’ case, the soil

should be packed firmly around the roots. Where irriga-

tion water is available a thorough watering just after

planting serves to settle the dirt around the roots, thereby

preventing the formation of air spaces and at the same time

supplying the roots with the necessary moisture to insure a

quick and uniform growth. The roots should be planted in

rows, one way at least, to admit of cultivation. The usual

distance between rows is 3 feet and the distance between
the beets in the row is from 18 inches to 3 feet, depending
upon the size of the roots.
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Fig. L—Sugar-Beet Seed Cut and Shocked.

FiG. 2.—SUGAR-BEET SEED FIELD AFTER CUTTING AND THRASHING,
Showing Amount of Stock Feed Left in the Field.
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HARVESTING THE SEED.

Under present conditions, the seed on given plant does

not all ripen at the same time. Tlie opening of the flower

buds extends over a long period, and naturally the flowers

that open first form ripe seed in advance of the later flowers.

If left too long before cutting, the early-maturing seed shat-

ters, and if cut too early there is an appreciable loss due to

immature seed. To avoid this condition, care must be exer-

cised in cutting the seed at the proper time to produce the

best results in yield and quality. The seed stalks upon
which the seed is borne usually attain a height of I to G

feet. These are cut vdth a sickle. In some cases the cut

stalks are shocked, and sometimes they are placed on canvas

to avoid the loss of the seed that falls; but if cut at the

proper time and carefully handled the expense and labor in

providing and using canvas are not warranted. When the

seed is dry it is thrashed either by means of a specially con-

structed thrasher, by rolling on a smooth floor, or wulth an

ordinary grain thrasher, which is operated at reduced

speed, with a proper adjustment of sieves. The seed is then

cleaned, cured, and sacked ready for shipment or planting.

A BY-PRODUCT.

The stubble and roots that remain in the field after the

seed is harvested furnish feed for sheep, hogs, and other live

stock.

Plans are now under way looking to the best utilization of

this waste product of seed production. Heretofore these

roots, wdiich have greatly increased in size during the seed-

ing period, have been plowed out and fed to sheep and hogs

by turning the animals into the' fields. In this way this

by-product serves as a kind of fall pasture. If the animals

are fed for market, they must be finished off with other feed

before they are marketable. The rapidly increasing acreage

of beet seed makes the ]iroper utilization of these roots an

important problem. The seed acreage in 1916 gave an esti-

mated yield of not less than 24,000 tons of roots for feed.

These roots contain from 6 to 10 per cent of sugar. They
are much more woody than the first-year • beets. Greater
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difficulties will, therefore, be encountered in utilizing them,

but the preliminary work already done would indicate that

these difficulties are not insurmountable. It is possible that

the present method of pasturing these roots in the held, as

stated above, is the most prohtable method, considering the

small amount of labor and expense involved in plowing them

out. On the other hand, it may be found advantageous to

grind them and feed them fresh or dried, with or without

molasses, or to utilize them as ensilage.

CONCLUSIONS.

The highest development of the beet-sugar industry in

the United States depends upon the establishment of an

American beet-seed industry capable of meeting the require-

ments of the American sugar-beet grower and the beet-sugar

producer.

Our experience thus far indicates that American sugar-

beet seed is usually superior in germination and capable of

producing larger and better roots than the imported seed.

Our soil and climatic conditions, extending over large

areas, favor the production of sugar-beet seed in sufficient

quantit}^ to meet all future requirements.

Well-defined strains of sugar beets of high yield and qual-

ity are essential to the development of a satisfactory seed

industry. Enough has been done to prove that by careful

and painstaking work such strains can be produced.

No intelligent study of cultural methods in the production

of sugar beets or of problems involving a comparison of

varieties can be made until uniform and fixed varieties with

which to work are available.

The production of strains having roots of uniform size

and habit of growth and capable of yielding seed stalks

uniform in habit of growth and maturity should make x^os-

sible improved cultural methods, especially in the planting

of the roots and in the harvesting of the seed, that will

reduce greatly the cost of production.

After seed harvest the beet roots and stalks remain in the

ground in a soimd and ];>alatable condition for live-stock

feed. The present practice is to feed these roots in the field,

utilizing them as pasture.



THE THANKSGIVING TURKEY.

By Andih^w 8, Weiant,

Scientific Aniiu<iJ IlMshandri/ Division, Bureau of Auiitial

Indiistrii.

EVOLUTION OF THE TURKEY.

WHEX America was first explored by white men, wild

turkeys were found in large numbers from New Eng-
land to Mexico. History shows also that turkeys had been

raised in a domestic state by the Aztecs of Mexico at a

still earlier period, and that they were introduced into

Europe by white explorers and wei^e there greatly prized as a

table delicact^ upon important festive occasions. Somewhat
later, when the Pilgrim Fathers set aside a day to be known
as Thanksgiving Day, wild turkeys were found with but

little hunting, and, being of such high merit, nothing could

be more natural than that these birds should find their wa}^

to the first Thanksgiving table. Since then the use of the

turkey has become national and the turkey is the chief viand

at Thanksgiving and Cdiristmas festi\dties.

As the population of the country increased, the wild tur-

key gradually disappeared, until now the domesticated and

farm-raised turkey has, as a commercial factor, entirely sup-

planted its wild ancestor. By finding the nests made by
wild-turkey hens and taking the eggs home to be hatched

out under chicken hens, the earH settlers were able to raise

their own supply of this Thanksgiving delicacy and to keep
over a small flock of these wild-bred but domestic-raised

turkeys from which to raise a larger flock the following

year. Wild turkeys are still to be found in some of the

more unsettled sections of their former range, particularly

in the wooded and mountainous portions of Texas, New
Mexico, and Arizona, and in the large svramps of the Gulf
States. The nests of these birds are occasionally discovered

and the eggs given to chicken or turkey hens to incubate.

411
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On Iiutcliing, tlie young poults shew their wild blood by

making for the brush as soon as they are strong enough to

traveh and considerable difficult}" is experienced in pre-

venting tlieir return to the wild state of their parents.

Ey judicious breeding, turkeys have been increased mark-

edly in s'-ze since domestication. "Wild turkeys of to-day

average in vreighd about 12 pounds for 3mimg toms and 9

pounds for young liens, while the standard weight of domes-

tic Bronze turkeys is 25 pounds for young toms, 16 pounds
for young liens, 30 pounds for mature toms, and 20 pounds
for mature hens. As a matter of fact, how^ever, in sections

where little or no attempt has been made to breed turkeys

up to a high standard, the majority of them average but

little more than their wild ancestors in weight.

The demand for Thanksgiving and Christmas turkeys is

large, and to fill this demand carloads of turkeys begin

reaching the city markets shortly after the middle of Novem-
ber and continue well through the month of December.

Should there be a surplus at Thanksgiving, those unsold are

placed in cold storage until Christmas, and of those that

remain unsold after Christmas, some are placed on the

market from time to time throughout the t'Car, while a part

may be held over for the following Thanksgiving. By this

method the market is prevented from becoming flooded at

any one time to such an extent as to ruin prices, cold storage

being the medium by ^vhich dealers are enabled to place on

the market only that number which can be sold at a fair

profit.

TURKEY RAISING AN ESTABLISHED SOURCE OF INCOME
FOR THE FARM WIFE.

Next to common fowls, turkeys are one of the most widely

recognized sources of income for the American farm vroman.

However small a business turke}^ raising may be considered by
the farmer during the spring and summer, it frequently hap-

X)ens that the money obtained from the sale of turkeys plays an
important part when the Christmas shopping comes around
in December. On the average farm the expense of raising

turkeys consists mostly of the time spent in caring for the

sitting hens during the hatching season and in looking after
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the wants of the yonng poults for the first few weeks of

their life : to which must be added the cost of the grain used

in fattening the tiirkeys for market in the fall. Compared
with the profit in feeding other live stock, turkeys have a

marked advantage, not only because they pick up most of

their food in the fields and meadoavs, but also because of the

liigher prices received when they are sold. As destroyers of

v;eed seeds, grasshoppers, and other injurious insects, tur-

keys reign supreme. In many sections where grasshoppers

abound farmers who have seen their crops destroyed time

after time b}" these pests have turned their attention to

turkey raising for the sole purpose of destroying them, and

have not only succeeded in doing this but have made a

handsome profit besides.

As with all other farm products, the price which the pro-

ducer receives for turkeys varies largely with his distance

from a good market, whether the birds are in good market

condition, and the discretion with which he chooses a mar-

ket and the time for selling. During November and Decem-
ber of 1915 the price per pound, live weight, received by the

producer for turkeys averaged 21 cents in the State of New
York, 154 cents in Georgia, 134 cents in Mississippi, 15f
cents in Indiana, 144 cents in Missouri, 12 cents in Texas,

20 cents in California, and 174 cents in Washington.

VvTIEH-E TURKEYS ARE RAISED.

By far the greater number of turkeys are raised on grain

and stock farms in the Middle West, which is not surpris-

ing, since here they can be fed at very little cost and cared

for with the least amount of trouble. As near as can be

determined, about one-tenth of the total supply of turkeys

comes from Texas and almost as many from Missouri, after

wdiich come Indiana, Illinois, Kentucky, and Ohio. In New
England, which formerly was famous for its well-fattened

turkeys, production has decreased to small proportions,

although its reputation still lives. In Texas, where there

is an abundance of range suitable for turkeys, flocks of sev-

eral hundred are quite common. Throughout the Middle

West, however, the farms are smaller, and for this reason

it is rather unusual to see more than 50 or 75 turkeys on

any one farm.
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PRODUCTION OF TURKEYS IS DECREASING.

That the number of turkeys in the United States is de-

creasing is well shown by census figures. In 1900, 6,594,695

turkeys were reported as kept for breeding purposes, while

in 1910 this number had decreased to 8,68S,T0S. hTo figures

are available since the last census, but statements made by

poultry dealers througlioiu: the country indicate that this

decrease is continuing. One reason for the failing off lies

in the fact that turkeys, imviiig inherited a wandering

natiire freni their wild ancestors, frequently im^ade the grain

fields of neighboring faiuns, thus bringing about the ill will

of the owners of tliese farms and causing the turkey grower

to give up the business. Aside from this the high mortality-

among young poults as ordinarily cared for on the farm,

the outbreaks of disease and particularly of blackhead among
turkej's in certain sections of the country, and serious losses

resulting from the raids- of predatory animals such as foxes,

co^’otes, wolves, dogs, and rats, have all tended to discourage

the turkey industry.

TURKEY RANCHING.

Because of the decreasing production of turkeys on farms,

the business of raising turkeys on a large scale may develop

into an important and interesting form of ranching. As
yet, however, it is in its iiifanc}' and has been tried only in

a more or less experimental way. In the unsettled foot-

hill regions of California and in certain sections of Arizona

and other western States, a few persons have engaged in this

industry to the extent of raising a thousand or more turkeys

every year. Here the range is unlmiited, and the natural

food of the turkey, such as grasshoppers and otlier insects,

green vegetation, and tlie seeds of various weeds and grasses,

is abundant. Advantage also is taken of the turke3'’s relish

for acorns, and where these are plentiful but little grain

need be used for fattening in the fall. These large flocks of

turkeys are managed much like herds of sheep, being taken
out to the range early in the morning and brought home to

roost at niglit. They are herded during the clay by men,
either on foot or on horseback, and by dogs specially trained

for the work.
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Not\Yithstanding the advent of the rather spectacular

enterprise of turkey ranching, the farm must still be relied

upon for most of the Thanksgiving and Christmas turkeys.

Here, as a side issue to her regular work, it is a common
practice for the farm wife to keep half a dozen turkey

liens and a tom, more conxmonly known as a gobbler, from

which to raise annually a flock of 40 to 50 turkeys. The
best hens are selected carefully from the pre^uoiis year’s

flock and a new tom is secured from some neighboring tur-

key grower or, perhaps, a purebred tom is purcluised from

a reliable turkey breeder for the purpose of improving the

size, quality, and ajjpearance of the next crop.

Tovrard the latter part of wdnter or early in spring the

turkey hens begin laying, and then comes the task of find-

ing the nests, which are usually well hidden in a patch of

weeds or bushy thicket, sometimes near home and sometimes

half a mile awa^u The inexperienced turkey grower may
spend hours in following a turkey hen before her nest is dis-

covered, but to the initiated tlfls is a simple task, for by
confining all the hens early some morning and letting them
out late in the afternoon, those that are laying will strike

out on a run for their respective nests, and the secret of

their hiding places can be quickly and easTy learned. After

the nests are found the eggs are gathered daily and kept

safe from any danger of becoming chilled or from being

destroyed by a dog, skunk, opossum, rat, crow, or other

enemy.

As soon as each tiirke}" hen has finished laying her litter

of about 18 eggs and has become broody, a nest is carefully

prepared and from 15 to 20 eggs are given her to incubate.

After 28 days of sitting the poults appear, and for the next

few weeks they must be fed and looked after frequently,

and above all they must be protected from dampness, for if

they become wet and chilled their chance of living is small

indeed. Should there be no danger of rain or heavy dew
the mother turkey may be allowed to range with her brood

of poults and to care for them, as only she can do. Late in

the afternoon, however, they are driven home to be fed and
also to get them into the liabit of returning every night to

roost.
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As soon as tlie poults are feathered there is little danger

that they vrill not then survive, and from this time until the

turkeys are marketed in the fall the greatest difficulty vritli

tvliich the turkev" grower has to deal is to keep the birds

from ranging too far and causing trouble with the owners

of neighboring farms. Aside from fencing one's farm so as

to be turkey proof, which is often impracticable, the best

method yet devised for keey)ing turke3^s at home is to con-

fine them in a pasture of an acre or more every morning,

letting them out about noon. During warm weather turkeys

do most of their ranging earh" in the morning, l^dng about

in the shade until late in the afternoon, and then starting

slowly toward their roosting place, so that by preventing

them from getting an earh^ start in the morning for the

neighbors' grain fields they can be induced not to range so

far and much trouble is then averted.

About the first of October the fattening season is begun

by gradually increasing the amount of grain, usually corn,

thrown to the turkej^s just before roosting time. A week or

two before marketing they receive all the grain they will

clean up either two or three times a day. During the period

between Thanksgiving and Christmas turke^^s are found to

be much more easily fattened than at any previous time,

partly because they have then attained the greater part of

their growth and partly because the weather is then cooler

and there is less to tem^^t them to range so widely. There-

fore many turkey growers who have plent}^ of grain to feed

prefer to hold their turkeys for the Christmas market, while

those who are short of feed, and who may experience trouble

in keeping their turkeys at home, or fear that the roosts will

be visited at night and the flocks reduced in numbers, which

is a common occurrence, find it advisable to forego the

added profit that might be obtained by further fattening,

and sell their turkeys at Thanksgiving.

MARKETING.

A few turkey growers, particularly in the Middle Atlan-

tic and New England States,, dress their turkeys themselves

and sell direct to the consumer or to city dealers. In some
sections where turkeys are quite generally raised there is
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Fig. 1.—a Breeding Flock of Bronze Turkeys on the Range in
Texas.

Management of turkeys is of the highest importance in preventing losses from disease
Range is essential, but it is not necessary to let turkeys run wild. Turkevs do most
of their rangmg early in the morning, resting in the shade until late afternoon and
then returning to the roost. If they are confined to a narrow lot during the morning
they will not range far during the rest of the day.

®

Fig. 2.—TURKEY Hens Nesting under Good Management Conditions.
A profitable percentage of the poults hatched from these eggs can be raised, because care-

ful attention can be given to tho management of the young birds.

Fig. 3.~An Inexpensive Brood Coop for the Mother Turkey Hen.
The poults have no opportunity to beTOme chilled and lost bytoUowing the mother
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Fig. I .—A Texas Turkey Drive.

In many parts of the South thousands of turkeys are driven to market every fall. This
flock of 700 was driven 12 miles in 9 hours.

Fig. 2.—a Turkey-Dressing Plant in Texas.
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held twice a year, once previous to Thanksgiving and again

sliortly before Christmas, what is laiown as Turkey Day.”

On this day all those who have turkeys to sell dress them

and haul them to town, where they are bid on by shippers

or by turkej^ buyers for various city produce houses and

sold to the highest bidder. In these sections turkey-picking

bees are often held, and as much sport is had at these as at

the more common corn-husking bees. In most large turkey-

growing districts, however, dressing plants have been built

to handle the turkeys during ISTovember and December, the

same plants being used for poultry, eggs, butter, and other

farm produce throughout the remainder of the j^ear. Some
farmers haul their turkeys in wagons to these dressing

plants, others drive them in if they have too many to haul,

and still others, if they are too far away to bring in their

turkeys themselves, sell them to the nearest country mer-

chant, who in turn ships them or drives them along with

others that he has purcliased in the neighborhood.

A custom that is prevalent in Texas is for hucksters to go

out from the different dressing plants for a distance of 10 or

15 or even 30 miles and stop at each farm and buy all the

turkeys the farmer will sell at the price offered. A flock of

1,000 or more turkeys is often gathered up in this way, each

turkey being weighed and paid for at the time of the pur-

chase. In one case 8,000 turkeys were gathered together at

one point in Te:^as and driven by 30 men a distance of 13

miles in two days. A flock of TOO was later driven this same
distance b}' 5 men in a little less than 9 hours. In a drive

of this kind a wagon is driven just in front of the turkeys

and a little corn is thrown to the leaders to keep them
moving. Should any become lame or tired, as frequently

happens with old turkeys if they are fat, they are placed in

the wagon and hauled the rest of the way. At nightfall,

provision is made to stop under a grove of trees where the

turkeys may roost, the journey being continued as soon as

they fly down again in the morning. On arriving at the

dressing plant, the turkeys are again weighed driving

them in flocks of about 100 at a time into a cage placed over

the scales, and the huckster is then usually credited with

one-half cent per pound for his work.

5il59'=—YEK 191G 27
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KILLING AND DRESSING.

As soon as possible after tlie arrival of the turkeys at the

dressing plant the}'' are killed and dressed to prevent tlie

shrinkage in weight that is bound to occur if they are held

for any time. Unlike chickens, turkeys confined to small

quarters will eat but little and rapidly lose the flesh that

has been added -^vhile on free range. The detailed operations

involved in preparing turkeys for shipment vary somewhat

in different dressing plants, although the general plan is the

same. In one of the largest Texas turkey-dressing plants,

cages for the turkeys, into which they are driven after being

weighed, are built in a long row, and from them an alley-

way leads into a single cage inside the dressing room. Hot
more than 15 or 20 turkeys are kept in the inside cage at a

time, this being done to prevent the pickers from selecting

all the small, easily picked hen turkeys first and then quit-

ting their work when only the large toms are left. White
turkeys are also considered harder to pick than the darker

varieties, because the feathers ripen later, and when the

pickers are allowed to choose their own birds these are inva-

riably left until the last. The usual price paid for picking

turkeys is 4 cents for hens and 5 cents for toms. In Texas

most of the turkeys are picked by negroes or Mexicans.

Selecting bis turkey from the inside cage, the picker hangs

it by the feet with a wire fastened to an overhead track by a

pulley. The turkey is then wheeled in front of the killer,

who uses a narrow-bladed, sharp-pointed knife first to sever

the veins on the inside of the neck to insure perfect bleeding

and then to pierce the brain with an upward thrust through

the roof of the mouth. The latter thrust causes the feathers

to be loosened by a sudden paralysis of the muscles. A cup

half filled with lead is hung to the lower jaw of the bird to

catch the blood and to hold the head of the turkey down.

The picker then wheels his- bird over the tail and wing
feather bins. The tail feathers are removed with one mo-
tion and the wing feathers wuth two more, after which the

bird is unhooked from the overhead track and hung up by a

cord at the picker's regular position along the body-feather

bins. Here the body feathers are quickly removed and the

bird is taken to the receiver, who pays the picker and lays
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the dressed turkey in a sack ydiicli, when filled, is carried

into the cooling room, there to remain until thoroughly

cooled, after which the turkeys are packeci in boxes or bariel--

and shii^ped in refrigerator cars to Xew York. Chicago.

San Francisco, and other distributing centers.

SHIPPING TURKEYS ALIVE.

The shipping of turkeys alive for any considerable dis-

tance always results in a heavy shrinkage, and because of

this they are usualW killed and dressed before shipping.

One of the longest shipments of live turkeys that is ordi-

narily made is from Tennessee to Xew Y^ork City. Twice

a year, once for the Thanksgiving and once for the Christ-

mas market, a train Imown as the turkey special is made
up at Morristown, Tenn., and is rushed through to Xew
York as rapidly as possible. On the day of the shipment

cars of live turkeys begin reaching Morristown from sur-

rounding points, and these are made up into one train, a

car containing about 1,200 turkeys. One man is sent with

each of the cars, whose duty it is to feed and water the birds

and to see that they are weighed correctly when unloaded

from the car. Troughs are placed in each coop, and these

are filled with a sloppy mixture of cracked corn and water.

Turkeys eat very little during such a shipment, however,

and their shrinkage is said by shippers to run often as high

as 12 per cent for this trip, which ordinarily takes about 60

hours.

On arriving at Jersey City the cars are hauled to the

poultry yard and the turkeys unloaded and weighed as soon

as possible. The commission firm handling the turkeys has

a man on hand, who, with the assistance of as many helpers

as are needed, unloads the birds and puts them in coops

large enough to hold 14 or 15 each. They are then weighed
in the presence of the man who has come with the car, after

which they are loaded on trucks, taken by ferry across the

Hudson Kiver to Xew Ymrk, and distributed by the com-
mission firm among retailers throughout the city.





FARMERS’ MUTUAL FIRE INSURANCE.

By V. X. Valghex,

Incestiyalor in Agricultural Insurance^ Off.ee of Mesrhets and Ilnral

Orgajiization,

OXE of tlie most successful forms of rural cooperation in

this country is that of farmers’ mutual &e insurance.

Up to the present timO; hovrever, it has received but little

general publicity. Few men, even among the farmers them-

selves, are aware of its quantitative or relative importance.

Many will be surprised, therefore, to learn that there are

at present nearly 2,000 farmers’ mutual lire insurance com-

panies in the United States. These companies carry a total

amount of insurance exceeding $5,250,000,000. The prop-

erty on wliich this insurance is written is valued at more
than $6,700,000,000, which is more than two-lifths of the

value of all the insurable farm property in the 48 States.

That the annual saving to the farmers thi’ough this form

of cooperation is large* may bo seen from the cost figures

to bo found on succeeding pages.

ORIGIN AND GROWTH.

While mutual fire insurance in the United States dates

from 1752, the first farmers’ mutual fire insurance com-
panies came into existence about 1825. New England and
the Middle Atlantic States saw the first attempts at this

form of cooperation by farmers. It was demonstrated soon

that a considerable saving in the cost of fire insurance could

be effected, and the movement spread from one community
to another -with a fair degree of rapidity. By the middle

of the centuiy a considerable number of farmers’ companies
of this kind were in existence. As insui’ance reports for tliis

early period are wanting, data concerning their number or

the business done by them can not be obtained. More than

half a hundred of the existing companies, however, were
organized before 1850.

Most of these companies were incorporated under special

chartem and were left to do business practically without

guidance or supervision. Unfortunately, as insurance re-

421
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ports issued after tlie creation of State insurance depart-

ments indicate, these so-called ‘‘farmers' mutuals " in some
instances failed to limit themselves to the segregated risks

of moderate vainc to vohich their volume of lousiness and

method of operation adapted them. Hence, the record of

the farmers' mucuals of this period is by no means one of

uniform success. Many of the early insurance reports are

severe in their criticism of this plan of insurance. In spite

of this handicap the movement continued to extend both

west and south from the place of its origin. By lS7o there

were about 400 farmers’ mutuals, and by 1900 there were

at least 1,700 such companies. Their present number ex-

ceeds 1,950.

LEGISLATION.

The rapid extension of insurance on this plan after 1850

was due, in no small measure, to favorable legislation. Such
legislation did not come as a benefit bestowed upon the

farmers from the outside. In the more strictly agricultural

sections of the Middle West, at any rate, wliere farmers'

mutual insurance now may be said to be most higlily de-

veloped, the laws were secured by the direct efforts of the

farmers themselves. In several States such laws were passed

ill the face of strong opposition, led in some instances by the

State insurance officials.

The first farmers’ mutual insurance law was passed by the

State of New York in 1857. This law provided that 25 or

more persons residing in any to*wnship of the State and ovm-

ing a total of So0,000 worth of property which they desired

to insure might form themselves into a mutual insurance

company. They vs^ere allowed to insure only buildings and
the goods contained therein. They could insure no cit}' or

village propert^p nor could they accept risks outside the

borders of the home to^viiship. The}- could write insurance

against loss or damage b}- fire only. This law, though evi-

dently too strongly restrictive in its provisions regarding

business territory and the risks that might be assumed,

appears to have become the model for similar laws in the

North Central States generally, and for some 12 other States

located farther south or farther west.
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The (3arly Xew York la^v was repealed in 1S62, and it was

not until 1879 tliat a second law somewhat mare liberal

in its provisions Ycas enacted. In the meananica \Yiscoiisin,

Illinois, Michigan,, Iowa,, Minnesota^ Ohio, and Indiana had

enached farmers’ mutual fire insurance laws. These laws,

as vrell as the second New York law, were in general reason-

able aud practical in their provisions, or were soon made
so by proper amendments.

The business territory permitted as a. rule was a niiinbo.r

of contiguous tovuiships or an entire county. All kinds of

farm properly might bo insured, and the lightning loizard

a:^ well as that of fire might be assuimvl. YvTlh thic ex-

ccpiliui of the Indiana law, they difiered from the New
Yr,i‘k hne of iS79, liowover, in that tiiej" placed the c-oin-

p allies thus organized under the supervision of the respective

State insurance departments. This stop was n(>t taken liy

New York until 1909.

By 1S90 practical!}^ every State in the Middle West and

several of those in the South had a farmers' mutual fire

insurance law. A few other States in the South and in the

far West have been added more recently to the list. With the

exception of Vermont, which jiassed a farmers' mutual law

in 1915, no State in New, England or the Middle Atlantic

group has followed the example set by New York in 1857.

The present laws upon this subject, while similar in many
respects, are by no means equaliy complete or equally prac-

tierd ill all their provisions. It may be said, however, that

at present 25 States have faiidy satisfactory farmers’ mutual
fiiv insurance laws. Several other States have scattered pro-

visions in their laws governing fire insurance in general,

whicii apply particiiiarh^ co farmers’ mutuals. In a few States

where no special rcfeionee to farmers’ iiisiu-aiice organiza-

tions is foimd, such companies operate either under special

cliartcm or under laws which apply to all classes of mutual
fire insimaiice companies. In 6 States, i;iU located in the South
or the Southwest, no record of companies of this kind has

been found.

The older farmers’ mutual iiisxmance laws have seen vari-

ous amendments in practically every instance. The trend of

these amendments has been to enlarge the business temtoiy
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perniittcd, and to give broader scope to the activities of the

companies. In several instances these companies are allowed

to operate in the entire State. As a rule, however, existing

laws prescribe territorial limits varying from 1 to 5 counties,

TVliiie niany of the companies have avadled themselves of the

provisions permitting larger business territory, the great

majority continue to operate in a single county, and a few

still confine themselves to a single township. Similarly, there

lias been a gi'owing tendency to permit the farmers’ mutuals

to include windstorm among the hazards assiuned. Tliis has

been true especially in the Southern States.

The practice on the part of local farmers’ mutuals of includ-

ing vfindstorm with the hazards insured against can not be

recommended. Each group of farm buildings, and to a con-

siderable extent each building within the group, is a distinct

and separate risk vith respect to the fire and lightning haz-

ards, but this is not true with respect to the windstorm

hazard. Even in the Southern States, where the plan of

giving so-called combined protection is followed most often

and where severe windstorms are of less frequent occurrence,

there is considerable danger of a formidable list of losses from

a single storm. The practice which is rapidly gaining favor

in the Middle West of operating a State-wide windstorm

insurance company tlirough the cooperative efforts of the

local fii'o insurance companies would add much to the sta-

bility and safety of the farmers’ mutual organizations in any

State where combined protection is now offered by the local

mutuals.

ECONOMIC IMPORTANCE AND LOCALIZATION.

The total amount of insmamce carried by the 1,947 farm-

ers’ mutual fire insurance companies in existence on Jan-

uary 1, 1915, the latest date for which relatively complete

statistics are at hand, was approximately $5,264,119,000.

The total amount paid for losses during 1914 was $10,766,651,

and the expenses of operation were $3,138,649, making the

total cost of this insurance $13,905,300. From these figm^es

it may be seen that the average cost per $100 of insurance in

all these companies was about 26 cents.

The farmers’ mutuals, almost without exception, limit the

amount of the insurance wiitten to either three-fourths or
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two-thirds of tlie actual value of the property. A reasonable

allowance for tins fact shows the total value of the farm

property insured by these companies to be approximately

S6A36 j
000;0002 The total value of aU insurable farm prop-

erty in the 48 States on January I, 1915, was, as nearly as

can be estimated, §15,886,000,000. This would indicate that

nearly 421 per cent of all insurable farm property in the 48

States of the Union was insured in the farmers’ mutual fire

insurance companies.

Fig. 3S.—Farmers' murual fire insurance companies^ by geographic divisions.

A. Number ol companies January 1, 1915.

B. Total insurance in force January 1, 1915.

C. Average cost per §10G of insurance in force during 1914.

Figure 38 is a map on which is shown, for the diTerent

geograpliic divisions of the country, the number of farmers'

mutual fire insurance companies and the total amount of their

^ In the New England and Middle Atlantic States, where, with the exception of New
York, the farmers* companies operate either under special charters or under laws apply-

ing to diUerent classes of mutuals, a considerable amount of city or village property of the
less hazardous kind is also insured. In these States the urban risks carried by the com-
panies which speak of themselves as farmers* mutuals and which are so considered by the

insurance commissioners will perhaps offset the difference between the real value of the farm
property insured and the amount of the insurance carried thereon. The total insurance in

force has therefore in these cases been taken to represent the full value of the insured farm
property. While a few detached ui'ban risks are frequently carried by the farmers* mutuals
in other States than those above referred to, such risks would here amount to a very small
percentage of their total risks. For all such States the insurance in force has been increased

by one-third in order to allow for the fact that the companies insure only for three-fourths

or two-thirds of the actual value of the property.
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insurance in force on January 1, 1915; together with the

average cost per $100 of insurance during the year 1914.

Figure 39 shows for each geographic division of the counti’y

the total value of the insurable farm property and the total

value of the property insured in the farmers^ mutuals. Fig-

Fig. 39.—^Value of insurable farm property, and value of farm property insured in farmers'

mutual fire insurance companies.

lire 40 indicates for the same geographic divisions the per-

centage of the total farm property which was thus insured.

Figure 41 shows the average cost per $100 of insurance in

the farmers" mutuals during the year 1914 for each State

having $1;000;000 or more of such insmance in force. The

Fig. 40.—Percentage of insurable farm property insured in farmers' mutual fire insurance

companies. .

cost figures for States with smaller sums of insurance are

likely to vary too much to be of significance when taken for a
single year. Less marked yearly variations in the average
cost of insurance will be found; of course; even where the
total insurance in force in the State is relatively large. It
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is therefore quite likely that States close together in their

cost of irxsurance would exchange rank from year to year.

The larger differences, howeTor, especially where insurance

Fra. '^1.—Average cost per §100 of insurance in the farmers’ mutual fire Insurance companies

during the year 1914 for each Stale in which the total insurance amounted to §1,000,000

or more.

to the amount of a score of millions or more is involved, are

undoubtedly due to more fundamental causes than mere
chance, and are likely to persist unless the causes of such

higher cost can be removed. The fact that some of these
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average costs, especially for the Southern States, cover not

only fire and lightning protection but also considerable

amounts of vundstorm protection, should be remembered in

this connection. About 15 per cent of all the farmers’ mutu-

als in the country 'vrite policies giving combined protection.

Tliis fact makes the average of 26 cents per $100 for the

country as a whole all the more remarkable, when compared

vdih the rates that farmers mthout mutual organizations are

obliged to pay.

SAVING IN INSURANCE COST.

The total annual saving to the farmers by reason of the

relatively low insm^ance cost in their mutual companies

amounts to a very considerable sum. No close estimate of

this saving has been attempted, since no special effort has

been made to collect lists of commercial rates for farm risks

in the different wStates and in the various sections of these

States.

It may be safely said, however, that in a number of the

States vrhere farmers’ mutual insurance is most highly de-

veloped, the average cost of insurance for all these com-

panies in the State has fallen well below one-half of the

rates quoted by commercial concerns, or the so-called bureau

rates. Some idea, therefore, of the total annual saving to

the farmers of the country tlmough cooperation in fire insur-

ance may be readily formed.

The saving of the faimers’ mutuals in insurance cost may
be credited mainly to two sources. Fust, the expenses of

operation necessarily incurred by large commercial com-
panies for commissions, salaries, dividends, taxes, rents, rat-

ing charges, legal assistance, etc,, have been either greatly

reduced or entirely eliminated. Second, the losses experi-

enced have been fewer, by reason of the practical removal

of the moral hazard. The more or less complete removal of

this hazard is due to the careful guarding against overinsur-

ance on the part of the farmers’ companies, and frequently,

even more, no doubt, to the different attitude automatically

assumed by the insured toward a company consisting of

friends and neighbors from that often wrongfully assumed
toward a large business corporation located perhaps in a

distant city.
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GENERAL SIGNIFICANCE OF THE MOVEMENT.

The benefits oi’ rural cooperation in fire insurance can not

all be measured directly in money values. There is little

doubt that by the reasonable cost at which protection can

be secured in these local organizations many farmers have

been induced to provide themselves with insurance vdien

tliey would not have taken this step had it been necessary

to ])ay the full commercial rates. Many a farmer has thus

been enabled promptly to rebuild his homC; or to replace

lost personal property, when had it not been for coopera-

tion in insurance he would have been severely embarrassed

financially or perhaps even compelled to give up his farm.

The marked success of this form of cooperation has also

been an encouragement to farmers to attempt other cooper-

ative enterprises. It has stimulated their faith in one

another and strengthened their confidence in their owii

ability to do things somewhat removed from their primary

occupation of raising crops and producing other raw mate-

rials. If farmers could manage successfully their own insur-

ance compan}" and save money in so doing, why could they

not make their own milk into butter and cheese, provide

themselves with fresh beef by the organization of so-caUed

meat rings, operate their own telephone company, market
some of their own farm products, and even purchase cooper-

atively some of their needed supplies? AU of these and
several other forms of cooperation have been attempted,

and while in many localities failures have been experienced,

the percentages of success have been large.

That failures have occurred when more comiJex cooper-

ative enterprises have been undertaken should not be a

cause for wonder. Managers with experience and technical

knowledge have been hard to find. The opposition often

has been strong and well organized. The pioneer was a

decided individualist, and the spirit of cooperation and of

loyalty to a voluntaiy -organization could not well be ex-

pected to develop suddenly. Yet such equalities, in generous

measure, are necessary to withstand the temptation of tem-

porary but immediate and alluring gains frequently offered

to induce members to violate cooperative agreements or

withdraw from the organizations. In fire insurance, how-
ever, the local cooperative company, as above indicated,
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has been able to effect so large a saying, especially in the

operating expenses necessarily incurred by the more complex
commercial company, that eyen temporary competition on

the part of the lai’ger concern has been exceedingly difficult.

In recent years, inoreoveit uniform rate laws haye in many
States made local and temporary competition impossible^

It is by no means surprising that cooperation should haye

been resorted to in supplyiiig the need for msurance pro-

tection. In a broader sense aM insurance may be said to be

cooperative. It implies the assumption of the loss burdens

to which the indiyidual is subject, by a coFlectiye body of

yvdiieh all the insured are in effect members, eyen where they

do not share in the management. The sum total of the

burdens which have been lifted from the individuals insured

rests ultimately, in all cases, not on the management but

oji the membership of the body. Under the mutual plan,

however, the cooperation is more conscious and direct.

Especially is this true when the company operates in a lim-

ited territory or when the risks assumed belong, broadly

speaking, to a single class. In the farmers’ mutuals both of

these conditions may be found.

POSSIBILITIES OF YET GREATER SERVICE.

The full possibilities of direct and conscious cooperation in

farmers^ mutual fire insuriince have not as yet been real-

ized. At least one group of mutual companies in this country

has far outstripped the farmers^ mutuals in bringing about

effective cooperation for the prevention of losses. This group

is known as the factory mutuals, and consists of 19 com-

panies mainly located in the New England States. They
insure large factories only, and have so far limited them-

selves to that part of the United States east of the Mississippi

River. Not only have these companies succeeded in securing

the effective cooperation of their members in working for the

prevention of losses, but the organizations as such have freely

and generously cooperated with one another. A joint bureau

has been maintained for years in the city of Boston for the

advancement of the science of safe construction and for the

frequent and thorough inspection of their risks. Their efforts

have been liighly successful. The oldest of these companies,

for example, was organized in 1835. During the &st 10

years of its existence the average cost per $100 of insur-
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ance S4 cents. Such iias been the reduction in the

iiisiiranee cost that the average for the last 10 years has

fallen belovc 6 cents. This means that the cost of insurance

in tiiis company has been reduced to approximately 7 r>er

cent of v'liat it was three-quarters of a centuiy ago.

Besides fainners' mutuals and factory mutuals, our insur-

ance reports reveal an increasing number of grain-dealers’

mutuals, lumbermen's mutuals, implement-dealers' mutuals,

hai'dware-dealers’ mutuals, grocers' mutuals; and druggists’

mutuals. AH of these so-ealled class mutuals owe their exist-

ence to the behef that what has been clone by the factory

mutuals can be accomplished, in some measui’e at leasts by
other classes of mutuals. There seems no good reason why
hi every instance this hope sliould not he realized.

A group of individuals all engaged in the same business can

hardly fail to elect as olficors of their company men who are

familiar with the particular kind of risks in question. More-

over, the members of a company of this kind know that the

improvement of their risks, in response to sane requirements

on the part of the company, vdll not merely tend to a reduc-

tion of insurance cost, but vdll immediately result in reduced

premium charges or assessments, xls a final advantage may
be mentioned the fact that a class mutual is likely to have
its risks .widely scattered, thus reducing the danger of a con-

flagration loss.

4Yliilo the farmers' companies, as already set forth, have
much to their credit, indications are that the possibihties

ahead of them far exceed, in economic and social significance,

what already has been accomplished. Not only is the greater

part of the field of insurable farm risks in most States still

untouched, but the possibilities of further reducing the cost

of insurance by the application to fire losses of what may
be called the principle of stoppage at the source, are believed

to be great. Hitherto the economies of the farmers’ mutuals
have consisted largely, as has been stated, in a reduction of

the expense item and the lessening or the removal of the moral
hazard. The old ratio of losses from a variety of other more
or less readily removable sources has continued practically

mrdiminished.
Many of the farmers' companies have emphasized the

reduction in the expense item of their cost of insurance to

the neglect of the larger possibilities in the reduction of the
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loss item. They have failed, in some cases at leasts to take

into consideration the fact that every thousand-dollar risk

saved from destruction not only saves the company ShOOO;

but further saves the individual who owns the property from

S300 to 1500 on that part of the property not covered by the

insurance. This important item should not be overlooked

by a mutual company in a calculation of possible saving

through efforts at loss prevention. One farmers' mutual

insurance man recenth^ described the situation by saying that

maiy a director of a farmers’ mutual has been holding a

penn}" of expense so close to his eye that it has obscured a

dollar that easily could have been saved in the annual -fire loss.

The inconveniences and privations as well as the danger to

human lives that fires frequently involve., in spite of insur-

ance, should also be considered.

It has been demonstrated that in the case of country

risks as weU as in that of other classes of insured property

careful periodic inspection vcill prevent a considerable per-

centage of the losses that otherwise would have occurred.

A group of New England companies have reduced their

losses on country risks materially in the last few years by
means of a system of inspection. Companies and groups

of companies in other localities recently have begun activ-

ities of this kind. Most of the farmers' mutuals could well

afford to double their expenses if by so doing they could

reduce their losses by 25 per cent.

All risks should be thoroughly inspected at least every

second or third year by a well-qualified representative of

the company, and the members duly warned against any
dangerous conditions or practices that may be found. When
necessary, continuance as a member of the company should

be made conditional upon compliance with recommendations

for the removal of needless fire dangers.

The safe construction of farm buildings as weU as their

maintenance in a safe condition should be encouraged by
a reasonable classification of risks, worked out with special

reference to the particular locality. Justice as wnU as ex-

pediency suggests this plan. It is hardly fair to charge a

man who builds carefully and guards his property against

dangerous conditions the same rate as is paid by one who
builds carelessly and gives little heed to the safety of his

property after it is constructed. Moreover, unless the desir-
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able features of the better risks are recognized in this way,

there is danger that, in spite of the lower average cost, the

very best risks in the territory occupied by a local mutual

may be picked up by larger insurance concerns that do

classify.

Eeasonable efforts should be made by every farmers’ mu-
tual to spread information among its members not only

concerning the safe construction and upkeep of their prop-

erty, but also concerning devices for the checking of a fire

if one should occur. Thus the value of conveniently located

water supplies in tanks, barrels, or buckets, of ladders by
which the roof can be reached readily, and of chemical ex-

tinguishers should be duly emphasized.

The causes of fires should be more thoroughly studied and

more carefully tabulated, and the loss reports, which should

be placed before every member of the company, should

group the losses experienced according to these causes. By
• concrete and near-at-hand examples of this kind can the

members be warned most eflfectively concerning the dangers

of defective flues, of dilapidated and weather-beaten shingle

roofs, of the want of lightning protection on buildings and

on fences, of soot accumulations in chimneys, of the careless

disposition of ashes, of rubbish accumulations in garrets dr

elsewhere, of the use of the so-called parlor match, and of

the careless use of kerosene, gasoline, and other inflammable

substances.

There is no organized private agency more directly con-

cerned with the elimination of our needless fire Vvmste, either

in the country or in the city, than the insurance company.

VtTiere such a company is organized on the mutual plan

and operates in a limited territory, or is composed of pemons
who have similar risks to insure, it has a special opportunity

for effective seiwice. There is then no excuse for a conflict

of interests. The welfare of the company is the welfare of

the insured. By more generally taking advantage of this

opportunity to become vital agencies for the conservation

of property, as well as for the distribution of unavoidable

loss burdens, the farmers’ mutuals will further promote the

welfare of their members and will strengthen their position

as insurance companies.
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DEVELOPMENT AND LOCALIZATION OF TRUCK
CROPS IN THE UNITED STA.TSS.

Sj* ITRED tT . l>LiAIE,

Truck Crop Specialist, Biirenu of Crop Esr '.mates,

TEUCK-GROWING REGIONS.

rpKS area devoted to the coniriiercial procliiction of truck

crops may be divided advantageously into five sec-

tions—the Atlantic Coast States, from souLhern Jei sey

to Florida: the Gulf States, from Alabama to Te:\a>s: the

Prcihc Coasi. Stares; the Southern States, including the

irX.r l territory of the Atlantic Coast and Gulf States, and
Ifentucfyn Tennessee, Arkansas, Oklahoma, Xe^v Mexico,

Arizona, and Xevcada
;
and the northern belt of States east of

tiic Eocky hJountains. It appears desirable to take up only

that phase of the subject that relates to commercial or truck-

faI’ming areas—areas growing for shipment to more or less

distant markets, leaving out market-garden communities
which exist in the neighborhood of ail cities and whose
products arc disposed of hy the individual growers in the

home markets. Another phase of the subject is the acreage

grown for manufacture, the product of which, while it does

not come upon the market as truck, is very important be-

cause of -its magnitude.

The Atlantic coast, the Gulf, and the Pacific coast sec-

tions are preeminently the winter gardens of the north and
from early wdnter to late in the spring supplies of practically

ever}' variety of green vegetables are shipped to northern
markets from these sections. Florida, California, Texas, and
Loiiisana take the lead in winter vegetables, the other States

falling into line as tlie season advances. The Xorfolk sec-

tion, owing to its peculiarly favorable location, also ships

certain varieties of hardy vegetables, such as spinach and
kale, throughout the winter. Conditions are reversed in the

iate summer and the North sends its vegetables to southern
markets.

Successful truck farming depends upon reasonable prox-
imity to large centers of nonagricultural population and rea-

sonable proximity is expressed in terms of transportation.

435
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Previous to 1860 truck farming was unknown, except to a very

limited extent along tlie steamboat and railway lines leading out 50

miles or so from a few of the larger northern cities. Long Island,

New Jersey, Delaware, and southern Illinois appear to have been at

that time the leading truck centers of the country. (Census of 1890,

Agriculture, page 592.)

The earlj" development of the northern Atlantic seaboard

as a trucking section was due largely to the low altitude of

the land and the modifying effect on climate of the presence

of large bodies of water. Southern New Jersey and the

Delaware, Maryland, and Virginia peninsula are protected

by the Atlantic Ocean on one side and the Delaware and

Chesapeake Bays on the other. This protection enables the

planting of truck crops much earlier than in other localities

in the same latitude. In addition to the above this region is

in close proximity to several of the largest cities of the

countiy, has the advantage of both water and rail transpor-

tation, and a soil peculiarly adapted to the production of

early vegetables.

It is to be expected, therefore, that the earliest develop-

ment of areas of commercial truck production will be found
in southern New Jersey (Burlington, Camden, Gloucester,

Salem, and Cumberland Counties) and in Delaware, these

regions having had access to the markets of New York and
Philadelphia from the earliest times, and that this fact will

be clearl}?^ shown in the more rapid development of the truck-

ing industry in territory lying farther south.

GROWTH OF THE TRUCKING INDUSTRY FROM 1890 TO 1915.

The census of 1900 was the first to make a detailed report

on truck crops, but published by counties the acreage of

potatoes and onions onlju The acreage of all other vegetables

was published by States. The census of 1910 collected this

information, but did not publish it, and it has not been avail-

able to the general public. The census of 1890 enumerated

among truck crops the acreage of Irish potatoes only, and
as that crop was carried through the two succeeding census

enumerations, and as it is more widely grown than any other,

it seemed to be the most available for the purpose of illus-

trating the general growth of the trucking industry.
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In considering the figures given in the following it should

be borne in mind that the census of 1010 is not strictly com-

parable with the census of 1900, for the reason that in

making the enumeration of truck-crop acreage in 1910 areas

of less than 1 acre were not enumerated, wdiile in the enumer-

ation of 1900 all areas considered commercial areas veere

included. This difference would operate to decrease the

percentage of increase for 1910 as compared wnth 1900.

Potatoes, sweet potatoes, and strawberries were not in-

cluded in figures for miscellaneous vegetables.

The production of early Irish potatoes in the five counties

of Xew Jersey mentioned above had already become large

in 1S90, the census of that year enumerating the area at

IS.SSS acres, or more than 40 per cent of the entire acreage

for the State. In 1900 the area was given as 20,399 acres,

or about 38 per cent of the acreage for the State, and in

1910 at 35,118 acres, or about 4§ per cent of the acreage

for the State. In 1915 the area for the State was estimated

to b^e 93,000 acres by the Department of Agriculture. The
average increase shown by the three census enumerations is

42 per cent, and the estimated area for the five counties in

1915 may, therefore, be stated at 39,000 acres. The increase

for the 20-year period covered by the census was about 90

per cent. The area of other vegetables in 1900 in the coun-

ties under consideration was 45,951 acres, and in 1910, 52,C6G

acres, an increase of about 14 per cent. The census of 1890

did not report the acreage of other vegetables, and the com-

parison is. therefore, for the 10-year period from 1900 to

1910.

The area of early Irish potatoes in Delaware in 1890 was
4,870 acres, in 1900 the area was 5,755 acres, and in 1910

9,703 acres, or an increase for the 20-year period of about

100 per cent. The area in 1915 was estimated by the De-

partment of Agriculture to be 11,000 acres, an increase of

about 13 per cent for the 5-year period. The area of other

vegetables was 23,987 acres in 1900 and 22,939 in 1910, a

slight decrease.

The principal increase, it will be noted, in both New Jer-

sey and Delaw^are has been in the acreage of potatoes, the

increase amounting to 90 and 100 per cent for the period

from 1890 to 1910, respectively. There was a small increase
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in the production, of other vegetables in New Jersey (14

per cent), and a slight decreo^se in Delaware. Large quanti-

ties of all vegetables are, however, grown for market in

home cities, i= e., Philadelphia and New York, and for sale

to canneries.

ATL.4NTIC COAST STATES.

TI-iE EASTERN SHORE OF MARTEAND AFTO VIKGINIA.

The territory under consideration in Maryland is com-

prised in the counties of Somerset, Wicomico, and IVorces-

ter, which counties in 1890 had 1,388 acres, in 1900 3,681

acres, and in 1910 7,414 acres in early Irish potatoes, an

increase of 434 per cent for the 20-year period. There ap-

pears to have been a decrease during the 5-year period

ending with 1915. The acreage of all other vegetables in

these three counties wars 8,745 in 1900 and 11,127 in 1910,

an increase of over 27 per cent.

It remains to consider the two Virginia counties—Acco-

inac and Northampton—forming the southern end of the

Maryland and Virginia peninsula, and it is in these two
counties that the most remarkable development in the pro-

duction of potatoes for the early spring market has taken

place. In 1890 these counties had 4,262 acres in potatoes,

in 1900 the acreage had grown to 11,475, in 1910 the acreage

was 30,688, and in 1915 it was estimated by the Department

of Agriculture to be 90,000 acres, an increase of over 2,000

per cent as compared with 1890. This remarkable grovTh

ill potato production places the Eastern Shore counties of

Virginia far in the lead of all other early potato-growing

sections. This district has more than double the acreage

of the Nev: Jersey district, the district next in rank, nearly

four times the acreage of the Norfolk section, and more than

six times the acreage of any other early-potato district.

THE NORFOLK SECTION OF VIRGIX'IA.

In the fifties the raising of vegetables for northern markets began at

Norfolk:, Ya. In 1854 the steamer Roanoke carried the first shipment
of 200 barrels of garden truck to New York. To secure proper venti-

lation, however, it was necessarj^ that these should be carried on deck,

so that the quantity which might be transported on any trip was not
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iarce, 400 pnck.-ii^ea lieiiiL: abum the liiiOt. The boats ;he!i in nse re-

quired at least 36 hours to reach New York, and iience the shipment of

even small quantities of hdghly perishable articles vnis attended with

great risk. At the present time forced ventilation allevrs of ioadiing

butween decks, increased tonnage enables a vcssel to carry as high

as 25.000 packages, and the trip is made in 10 hours.
*'

^ The
hrst ali-ruil shipment of garden truck was made from Norfolk, Va.,

in iSS5. (Census of 1900, Vol. Y, Part I, p, 304.)

The entire coast line from Norfolk south to Beaufort, S. C.,

is very much broken by bays, sounds, and the estuaries of many
rivers and creeks, through the means of vcliich tidewater en-

ters far into the land area, exerting a marked influence upon

climatic concliiions, vchich is further aided by the presence

of the Gulf Stream at no great distance from the coast line

at any point. The climate of the Norfolk section is so niocli-

fled and controUfid by these influences and the low-lying alti-

tihle of the land that it enjoys a winter climate as mild and
little subject to sudden changes and to the influence of de-

structive frosts and freezes as may be found many miles to

the southward. It is, therefore, possi])ie to grow such hardy
vegetables as spinach and kale throughout the winter with-

out protection, and to plant a cabbage crop in November to

be harvested for the early spring market.

The Norfolk section in Virginia includes Isle of Wight,
Nansemond, Norfolk, Princess Anne, and York Counties. In
1S90 there were 8.218 acres of potatoes in these counties, in

1000, 12.875 acres, and in 1910. 16,077 acres, an increase of

about 95 per cent for the 20-year period. In 1915 it is esti-

mated there were 26,500 acres in the district, an increase of
about 64 per cent for the 5-3’ear period.

In 1900 there v^ere 14,537 acres of other vegetables, and in

1910, 16,593 acres. In the latter year there were 4,281 acres
of strawberries grown, from which 122,157 sixty-quart crates

of berries were shipped. The increase in other vegetables for
the 10-year period from 1900 to 1910 was about 14 per cent.

The area in other vegetables is estimated for 1915 at 23,150
acres, an increase of nearly 40 per cent for the 5-year period.
The area in strawberries for that year is estimated at 4,000

acres, from which 134,959 sixty-quart crates w^ere shipped.
The census of 1900 gives the total number of pieces (bar-

rels, boxes, and crates) shipped from the Norfolk section of
Virginia in 1889 at 2,7895557. This estimate excludes small
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fruits, but includes potatoes and sweet potatoes. In 1910

the total number of pieces and packages of vegetables shipped

from the district was 3,030,856. an increase of nearly 9 per'

cent. The shipments from the district in 1911 were 2,907,-

S48; in 1912, 3,777,282; in 1913, 3,898,159; in 1914, 3,928,384;

and in 1915, 4,501,894. The increase for the 5-year period

was nearly 50 per cent.

The total area in vegetables for the district in 1915, in-

cluding jDotatoes, sweet jDotatoes, and strawberries, is esti-

mated at 54,500 acres. It will be noted here that the total

estimated area in all vegetables, including strawberries in

1915, is only about 2,000 acres larger than the area for the

five counties in New Jersey in 1910, with potatoes, sweet po-

tatoes, and strawberries excluded. The five counties in i^ew

Jersey increased at the rate of 14 per cent for the 10-year

period 1900 to 1910, and if the increase maintained itself for

the following five years, the total of all vegetables, excluding

potatoes, sweet potatoes, and strawberries, would be 60,039

acres. Add to this total 39,060 acres of potatoes, about 19,000

acres of sweet potatoes, and 5,000 acres of strawberries and
the grand total is 123,099 acres of all truck crops for the five

counties of Xew Jersey, more than double the acreage of the

five counties comprised in the Norfolk district.

NOHTH CAROLINA.

The census of 1890 included eight northeastern counties

of North Carolina in the Norfolk district. Since that time

an important center of production for truck croj^s has de-

veloped at Wilmington, N. C., in New Hanover County, and
lesser centers at Elizabeth City. Washington, Aurora, and
Newbern.

The first all-rail shipment of garden vegetables was made
from eastern North Carolina in 1887.

The three counties of North Carolina—Camden, Curri-

tuck, and Pasquotank—bordering on and practically a part

of the Norfolk district of Virginia, are estimated to have
had 4,800 acres in early potatoes in 1915, as compared with
862 acres in 1890, 1,415 acres in 1900, and 3,421 acres in 1910,

an increase for the period covered of over 456 per cent. A
decrease of about 29 per cent in the production of other

vegetables occurred during the period from 1900 to 1910.
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The counties lying to the south—Pamlico, Washington,

and Beaufort—planted 4,285 acres of early potatoes in 1915,

3,585 acres of which were in Beaufort County. The same

counties planted 384 acres in 1890, but with the exception of

Beaufort County, have made no material increase in acreage

since 1910.

SOUTH CAEOLIXA.

Two important trucking centers have developed in

Charleston and Beaufort Counties, S. C.—at Meggetts and

Beaufort, respectively—where exchanges are maintained

through which a large percentage of the crops produced are

marketed. The first all-rail shipment was made from

Charleston in 1888, but Charleston had long been in touch

with northern markets through the medium of water trans-

portation. The Beaufort district covers all that territory

tributary to the Charleston & Western Carolina Eailway,

from Port Eoyai to Yamassee, a distance of about 25 miles,

and embraces practically all of Beaufort County engaged in

the truck-farming industry. The trucking industry first be-

came important with the advent of the railroad about 1889

and has steadily developed in magnitude, as is indicated be-

low. At one time asparagus was the principal crop, but was
abandoned for early Irish potatoes and cabbages. Cabbage
not proving satisfactory, has been replaced by lettuce; this

and Irish potatoes are now the principal crops produced.

The area in tomatoes, however, is increasing steadily.

In 1890 there were 921 acres in early potatoes at Charles-

ton and but 30 acres at Beaufort. In 1900 the area at

Chaideston was 2,127 acres, and 934 at Beaufort. In 1910

there were 1,238 acres at Charleston and 1,CTS acres at Beau-

fort. In 1915 the area at Charleston was 3,000 acres and at

Beaufort 2,145. The area of other vegetables in 1900 was
3,140 acres at Charleston and 1,016 at Beaufort. In 1910

the area at Charleston had increased to 3,474 acres, and at

Beaufort to 1,785 acres. In 1915 the area of miscellaneous

vegetables was estimated at 5,500 acres at Charleston and
2,000 acres at Beaufort.

FLoraDA.

Florida, the far-south member of the Atlantic Coast divi-

sion, is perhaps the most general trucking community in the

United States. A long, comparatively narrow peninsula.
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protected by the ^^arm Tvaters of the Gulf of Mexico on the

west and the Atlantic Ocean on the east, with the Gulf

Stream rounding its southern end and fiovring northward in

close proximity to its coast line, it possesses a very erruable

climate. Although Florida is not wholly free from frosts

and freezes, such conditions are rare. Florida is not uni-

formly blessed with the advantage of good soil, but this

defect freqiientA is offset by the use of fertilizers, and her

nearness to the great markets of the hforth, and the fact

that she can produce her crops without irrigation, places

her in an advantageous position for the successful promotion

of truck farming for the winter and spring market.

For the year 1890 the comparison is limited to the potato

crop. But 1,218 acres of potatoes were enumerated for the

State in 1890 and 8,752 acres in 1900. In 1910 the area had

increased to 8,509 acres, or nearly 600 per cent for the 20-

year period. Of the area grown in 1910, 5,089 acres, or

ahout 60 per cent, were in the East Coast North region, and

a large proportion of the area in what is known as the St.

Johns district. This region had increased from 218 acres

in 1890, or 2,285 per cent for the 20-year period. In 1915

the area of potatoes grown in the State is estimated at 16,000

acres, and 11,505 acres of the total was grown in the East

Coast North region, of which 10,000 acres, or nearly 87 per

cent, were grown in the St. Johns district.

The area of potatoes in Florida is comparatively small

when compared with that devoted to the production of mis-

cellaneous vegetables, and no figures for vegetables other

than potatoes are available for the census year 1890, In

1900 the area in miscellaneous vegetables was 29,815 acres.

In 1910 it had increased to 57,579 acres, or more than 98

per cent, and in 1915 the area is estimated at 79,672 acres, a

further increase during the period of five years of about 38

per cent. The total area in miscelJaneous vegetables in

Florida in 1910, including potatoes and strawberries, was
67,452 acres, and in 1915, 99,162, an increase of 81,710 acres,

or about 47 per cent for the five years.

THE GULF STATES.

The Gulf States division contains two very important
truck-producing regions—southern Louisiana and southern
Texas. Others of less importance exist in Alabama and Mis-
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sissippi. Such a region deveicpeJ eariv

The census of ISr’O gires the follovrin

shipment of vegetables from Mobile, AL
1S9(J :

ound Mobile. Ala.

hible slicvrino’ the

Tcoctrihlcs s,lapped from Mooile, Ala., ui tSSS, 1SS9, t /SU

Vegetable. ISOO 1SS9
’

f.p, o^nibij-.go

3taiuc-s
!

I

24. 949
iStlFi ^

do....'

^
'ya

'V " 10.S51 3. 195
'

The totcol value of the above shipments is given as follo-ws

:

issS, $303,‘2M
;
1839, $371,113

;
1890, $458,065. The following

statement is added: '*For shiimients from Mobile County

33.3 per cent should be added, not included above, making a

grand total for the three years of $1,629,964 for this small

section.'’

There were 780 acres of early potatoes in the Mobile dis-

trict. including Mobile, Baldwin, and Washington Counties,

in 1890; 1.9GG acres in 1900; 2,265 acres in 1910; and 1,568

acres in 1915.

Shipments in car lots from Mobile in 1915, as estimated by
the Bureau of Crop Estimates, were as follows: Cabbages,

556 cars: potatoes, S3 cars; snap beans, 35 cars; and miscel-

loneoiis, 21 cars; total, 695 cars. It, therefore, appears that

about SO per cent of all shipments from Mobile in 1915 were
cabbages, of which there wei^e 921 acres in 1910. The acreage

for 1915 is not Imown.

There is an important truck-farming district around Crys-

tal Springs, in Copiah County, Miss, TKe census for 1900

gives this district 3,483 acres of miscellaneous vegetables,

which increased to 6,502 acres in 1910. Figures for 1915 are

not available.

There were 6,325 acres of early potatoes in selected par-
ishes in southern Louisiana in 1890: 6,546 in 1900; 11,116 in

1910; and it is estimated that there were 14.808 acres in 1915,
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an increase for the 25-year period from 1890 to 1915 of about

134 per cent. This is an old and well-settled trucking region

and rapid development is not to be looked for in the produc-

tion of miscellaneous vegetables. Lafourche Parish is per-

haps the most notable for the production of potatoes, Creole

onions, and garlic. This parish had 4,065 acres of potatoes

in 1S90; 1,817 acres in 1900; 2,318 acres in 1910; and it is

estimated there were 3,000 acres in 1915. Lafourche Parish

grew 762 acres of Creole onions in 1900; 2,514 acres in 1910;

and it is. estimated there were 2,750 acres in 1915. The
parish also grew about 1,000 acres of garlic in 1915. The
development of certain parishes in the production of straw-

berries is particularly notable and will be taken up later in

connection with that crop.

The truck-farming industry has developed most rapidly

in the southern districts of Texas, comprising 32 out of her

250 counties. Taking the district as a whole, there were

2,238 acres of potatoes in 1890, as compared with 4,331 acres

in 1900; 10,797 acres in 1910, and 18,188 acres in 1915. The
most remarkable development of the eavlj potato industry

was in Colorado and Wharton Counties, known as the Eagle
Lake district, where there w^ere 147 acres of potatoes in 1890,

as compared wdth 2,639 acres in 1910, and 7,530 acres in 1915.

The development of the Bermuda onion industry has been

quite as remarkable. The census of 1900 enumerated 63 acres

of onions in the 10 counties comprised in the onion district.

In 1910 there were 3,514 acres, and in 1915 the area was es-

timated to be 9,343 acres. Similar development has taken

place with other crops, such as strawberries, tomatoes, cab-

bages, and lettuce. The production of miscellaneous vege-

tables in the district under consideration in 1900 was 16,801

acres, and in 1910, 32,885 acres, an increase of nearly 100 per

cent. Complete figures for 1915 are not available, but the

development of practically all crops has been rapid in the

last five j^ear^, as is indicated by the increase in potato and
onion acreages as stated above.

PACIFIC COAST STATES.

The development of the early potato industry in southern

California has been slow. In 1890 there were 7,385 acres;

in 1900, 6,612 acres, and in 1910, 8,885 acres. The production
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of miscellaneous vegetables, however, increased rapidly. In

1900 there were 8,053 acres, and in 1910, 2G,187 acres.

The area in potatoes in central California in 1890 was

22,490 acres; in 1900, 27,994, and in 1910, 50,6SS, an increase

of about 125 per cent over 1890. With regard to southern

California it may, perhaps, be taken for granted that the

potato acreage is practically all for the early market, but in

the central district of the State this is not the fact. It ap-

pears, however, that about 50 per cent of the total crop for

the State is marketed in April, May, June, and July. The

Estimated crop for the State in 1915 is 78,000, which vrould

give 39,000 acres as the total acreage in early potatoes in

1915, 33.844 acres in 1910, 21,049 acres in 1900, and 19,089

acres in 1890. The area of miscellaneous vegetables in the

central district was 14,523 acres in 1900 and 41,640 in 1910.

The trucking industry in Oregon is centered in Clackamas,

Marion, Multnomah, and Washington Counties, In 1890

these counties grev; 8,106 acres of potatoes, 14,683 acres in

1900, and 22,113 acres in 1910. The area of miscellaneous

vegetables in 1900 was 4.204 acres, and 6,778 acres in 1910.

It is not known what per cent of the crop of potatoes is har-

vested in May, June, and July.

Clarke, King, Pierce, Spokane, Walla Walla, Whitman,
and Yakima Counties of Washington grew 5,910 acres of po-

tatoes in 1890; 11,136 acres in 1900, and 32,311 acres in 1910.

There were 5,502 acres of miscellaneous vegetables in 1900

and 10,667 acres in 1910. About 20 per ce'nt of the potato

crop is harvested in May, June, and Juhu

THE INTERIOR SOUTHERN STATES.

Of the interior belt of southern States not already re-

viewed, there remain Kentucky, whose trucking center is

Louisville, in Jefferson County, where onions and early

potatoes are produced in large quantities. Strawberries are

an important crop also, the principal center of production

being at Bowling Green, where about 60 per cent of the crop

of the State is produced. Tennessee is one of the most im-

portant States in strawbeiTy production, and also produces

cantaloupes and tomatoes in considerable quantities. Large
quantities of cantaloupes and strawberries are grown in the

western tier of counties of Arkansas, and straw^beiries in
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White Countjr. There is a considerable acreage in early

potatoes in the Fort Smith district. Oklalionija produces a

large quantity of early potatoes in the Arkansas Valley, and

there is a large acreage of 'vvatermelons around Chickasha

and in counties south of that point to the Texas line at

TerrelL Xew Mexico, Arizona, and Nevada also have con-

siderable acreages in cantaloupes.

THE NORTHERN STATES EAST OF THE ROCKY MOUNTAINS
(INCLUDING COLORADO).

The tv’o great staple truck crops produced in the northern

States, potatoes, svreet potatoes, and strawberries not con-

sidered, are cabbages and onions. Other truck crops are

grown in large quantities, but with the exception of toma-

toes, lettuce, celery, cucumbers, Vvnitermeloiis, and canta-

loupes, large quantities of which are grown in certain locali-

ties for shipment, it is ti home-supply market. Early pota-

toes are produced in considerable quantities in the Orrick

district of Missouri and the Ivavc Valley of Kansas. Good
roads, automc>biles, autotrucks, and electric lines have greatly

increased the territory in which the operations of the mar-

ket gardener may be carried on, and the summer markets of

the great northern cities are almost wholly supplied with

green vegetables from tributary territory.

oxioxs.

The principal onion-producing States in the northern and

western groups are: Colorado, Indiana, Iowa, Massachusetts,

Michigan, Minnesota, New V'ork, Ohio. Pennsylvania, and

Wisconsin. The census of 1900 gave the area in onions for

these States at 23.093 acres, in 1910 the area was 23,087

acres, and. as estimated by the Department of Agriculture,

36,161 acres in 1915.^

The Pacific Coast States are properly included as to onion

production with the northern and western belt. In 1900 the

area in onions in these States was 3,530 acres; in 1910, 5,527

acres; and in 1915, as estimated by the Department of Agii-

culture, 10,376 acres.

^The area planted in onions in 1915 in the prineipal producing States was
estimated by the Department of Agriculture to be 40,573 acres. Thirteen thou-
sand four hundred and eighty-one acres were abandoned because of blow-outs,
floods, blight, thrips, etc.
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CABBAGES.

The principal cabbage-prcdiicing States in the northern

Aiht \vesterii belt of States are: Colorado, Indiana, lonni.

jlichigan. Minnesota. Xew York, Ohio, and lYisconsin.

"-'nere were d2,h5G acres in 1900, 66,147 acres in 1010, and

_0i.l5r acres in 1015, in these States, an increase of over

03 per cent for the lo-vear period.

Fig. 42.—Aeroase in early potatoes.

Ex\RLY POTATOES.

Considering the Atlantic coast, Gulf coast, and Pacific

coast districts together, there were 83,693 acres of earty

potatoes in 1890,* 126,033 acres in 1900; 229,417 acres in 1910;

and 324,519 in 1915, as estimated by the Department of Ag-
riculture. an increase for the 5-year period from 1910 to

1915 of about 41 per cent.

For the districts mentioned the total area in miscellaneous

vegetables in 1910 was 329,877 acres, as comx^ared with
209,149 acres in 1900, an increase of more than 57 per cent.
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STRAWBERRIES AND MISCELLANEOUS VEGETABLES.

The only important truck crop not included in misceL
laneoiis vegetables is strawberries. This crop is produced in

large quantities in the Atlantic coast, Gulf, and Pacific coast

groups- The territory in these groups, together with Mis-
souri, Kentucky, Tennessee, Oklahoma, and Arkansas, grew
69,984 acres of strawberries in 1910

;
93,155 acres in 1915

;

and 111,543 acres in 1916, an increase for 1916, as compared
with 1910, of nearly 60 per cent in the territory estimated for.
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Other important crops mclucled in miscellaneous vegetables

are : Asparagus in hTew Jersey, South Carolina, and Califor-

nia
;
cabbages in all of the States, the five leading States be-

ing Xevv’ Jersey, Maryland, Virginia, Florida, and Texas;

cauliflower in California and Louisiana; celery in Florida

and California; cucumbers in Virginia, Florida, Texas, and

California; lettuce in North Carolina, South Carolina,

Florida, Louisiana, Texas, and Califoimia; onions in

Louisiana, Texas, and California; peas in Delaware, Mar^’-

land. Virginia, North Carolina, South Carolina, Florida,

and California
;
tomatoes in all of the States rneniionGd, but

most heavily for the markets in Florida, Mississippi, New
Jersey, Texas, and California

;
cantaloupes in California,

Delaware, Georgia, North Carolina, Maryland, and Florida

:

watermelons, Texas, Florida, Georgia, North Carolina,

South Carolina, and Alabama, these States being the prin-

cipal centers of production in 1910. The total acreage for

these six States was 68,059 in 1910. In 1915 the acreage of

watermelons in the States named was estimated to be 81,198,

an increase of over 19 per cent for the 5-year period.

SOME NOTABLE EXAMPLES OF LOCALIZATION AND
RAPID DEVELOPMENT.

ASPAUAGUS

Asparagus presents an example of localization and rapid
development as an industry. In 1900 but two States, Cali-

fornia and New Jersey, grew more than 1,000 acres each.

In 1910 six States grew more than 1,000 acres each. The
total for the six States was 7,034 acres in 1900 and 20,755

acres in 1910, an increase of about 195 per cent. During
this period the single State of California increased its area
to 9,399 acres, as compared with 7,034 acres for the six States

in 1910; New Jersey was secoifd in 1910 with 5,148 acres;

Illinois third with 2,241 acres; South Carolina fourth with
1,773 acres; Pennsylvania fifth with 1,191 acres; and New
York sixth with 1,003 acres. The total area for the ITnited

States was 25,607 acres.

CATJLIFLOWCER.

Of all truck crops cauliflower is the most restricted in

area. In 1910 New York grew 1,720 acres, or nearly 50
per cent of the total production for the United States. Cali-

54159 ®—YBK 1916 29
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fcuTiia gre^v 700 acres, the tvro States incliiaing more than

72 per cent c>f the total for the United States,

CELERY.

The pri-duction oi celery Avas practically confined to

six States in 1010, those States grovring 12,413 acres, or

more than 7s per cent cf the total acreage for the United

States„ York was first Avith 2,920 acres; California

second, 2,bSl acres: hlichigaii third, 2,850 acres; Ohio fourth,

1,473 acres: lUassaclraset is fifth, 1,187 acres; and Pennsyl-

Adiifia sixth. l.OOO acres. The same six States greAv 7,148

acres of celery in 1900. The total area for die United

States Avas 9,315 acres in 1900 and 15,852 acres in 1910.

LETTUCE.

But tAAoi States grew more than 1,000 acres of lettuce in

1910, and the total area for the United States Avas 5,450

ac]*es. Florida led Avith 1,450 acres, and XeAv Yorlc aauis sec-

ond with 1,012 acres. California Auas third with 595 acres,

and Louisiana fourth ufilh 515 acres. The total fo.r the

four States aggregated 3,572 acres, or more than 05 per cent

of the total acreage for the United States. In 1915 it is

estimated that there Avere 4,104 acres of lettuce ii; Florida;

500 acres m the Beaufort district of South Carolina; 300

acres in the IVilmington district of North Carolina; and 750

acres in the Norfolk district of Virginia, aggregating 5,714

acres, or about 300 acres more than were reported for the

United States in 1910. During the same period Texas with

but 01 acres of lettuce in 1910 had increased its area to

2,800 acres in 1915, as estimated by the Department of Agri-

culture, AAdiile 1,000 acres are repoxded as grown in southern

California in 1915.

GREEN PEPPERS.

The total area in green peppers reported by the census of

1910 was 3A83 acres. Of this area 1,882 acres, or more than

54 per cent of the total for the United States, AA^ere grown
in New JerseAx

MAEKET GAEDEN, CANNING, AND OTHER TRUCKING
CENTERS IN 1900 AND 1910.

It is not possible to secure any reliable data regarding
truck grown in market-garden communities other than as

furnished by the census.
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The census of 1900 described the territory iribiiLarv to

New York City by coiintieSc as follows: New York—New
York Count}', Orange, Kichmornh Socklaruh and IVest-

chester; Long Island—Kings, Nassau, Queens,yind Suffolk;

Nevr Jersey—Bergen, Essex, Hudson, Middlesex, Mon-
mouth, Morris, and lYarren: Connecticut—Fairfield County.

The total area in truck crops embraced in this territory

in 1900 was 35,581 acres. In 1910 the area in these counties

was 40,371 acres, an increase of about 13 per cent. Eighteen

crops were included.

The census of 1900 (Table XXIII) reported “MIS can-

ning, pickling, and trucking or niarket-gardeu centers in

the Ynited StatesC and gave the counties included in each

district ^\dth the total acreage for each. It v;as, therefore,

possible to eompare these districts Ijy counties with the cen-

sus of 1910. From this compai'ison it appears there were

45G,0GG acres in the 118 districts in 1900 and 7G5,105 acres in

1910, an increase of nearly 08 per cent.

The follovdng table sjiows the area tributary to 10 of the

largest cities, as shown by Table XXIII of the census of

1900, above referred to, compared with the same teiTitory

in 1910:

Area in vegetables in territonj irihntary to 10 cities, 1900 a-nd 1910.

City.

Area in specified
vegetables.

City.

Area in specified
vogctables.

1900 1910 1900 1910

New Vor'k:.

Acres.

3o,5si

Acres.

40,371 Detroit

Acres. Acres.

6, 050

9. 334

7,2G7

PtiiladeiplUa 43, 023 58, 040 St. Louis 9,917

2,317Baltimore 49, SS2 45, 905 Galveston and Houston.

.

Cleveland 1,S94

9, 397

3, 6<iu San Brancisco 4,819 10, 474

r',i7')pi pTip.l.i
9, 794

j;

15,013 'i

,

'

eh inti i/A 11,S71 Total 171,785 206,544
i

i

THE CANNING INDUSTRY^

The total area in corn, peas, and tomatoes reported to the

Bureau of Crop Estimates of the United States Department
of Agriculture in 1913, 1914, and 1915, as contracted for by
canneries, is shown on the following page.
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Area in coni, peas, and tomatoes contracted for hy canneries, 1913,

191Ji, and 1915.

( rop. 1C13 1914 1915

Acres. A cres. Acres.

137, oGl 190, 178

120, 177

190, lOG

101, G9S

139,837

Peas lOS, 03C

r:9,0'i8
'

Toiii.it je 1S7, 077

Total 374,005 503, 432
1 431,641

'

1

1

The quantity bought outside of contracts reported to the

Bureau of Crop Estimates of the United States Department

of Agriculture in 1914 was 28.914 tons of corn. 5,864 tons of

peas, and 199,081 tons of tomatoes. The total number of

factories which may be engaged in canning one or more
truck crops, as shown on the list of the National Canners’

Association for 1915, is 2,412; of this number T35, or about

30 per cent, rendered no report and 405 of these are located

in the States of Maryland and Virginia and were probably

largely small canners of tomatoes. Of the 1,677 factories

reporting in 1915, 3G5 reported idle, leaying a total of 1,312

factories rex^orting acreage under contract for one or more
of the above crops. Eighty-four factories reported idle in

1913, 249 reported idle in 1914, and 365 reported idle in 1915,

Of the factories reporting idle in 1915, 139 were located in

Maryland and Virginia.

From a statement issued by the Bureau of the Census con-

cerning the canning industry for 1914 it appears that the

total value of vegetables canned in 1914 was $84,413,667, as

compared with a total value in 1909 of $53,307,791, an in-

increase of 58.4 per cent. This does not indicate an equal

increase in acreage, but supports the increase in acreage

indicated in the table above.

At least 14 vegetables are canned in greater or less quanti-

ties, corn (sweet), peas, and tomatoes taking the lead. A
very heavy increase has occurred in the acreage of cucumbers
grown for pickling, but complete figures are not available.

The acreage in Michigan in 1915 may be cited as an example.
The United States census. of 1910 gave the total area in cu-

cumbers fer the United States as 82,310 acres, and the area
for Michigan as 7,061, more than twice that of any other
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State. In 1915 the area for Michigan was estimated by the

State field agent of the Bureau of Crop Estimates, Depart-

ment of Agriculture, after a careful canvass, at 34,200 acres,

or about 6 per cent greater than the total area for the United

States in 1910. It is not suj)posed that this ratio of increase

has been maintained throughout the United States, but a

heavy increase is indicated for this industry. It is estimated

by the department that the product of about 16,000 acres of

cabbage was manufactured into kraut in 1915.

The great extent of the area devoted to the production of

truck crops would lead the uninformed to suppose the in-

dustry to be one comparatively certain to produce satisfac-

tory results, but it is, in fact, attended with considerable risk,

yielding the grower heavy returns in money one year and
proving almost a total loss the next. Truck crops are gen-

erally very easily damaged by frosts, freezes, droughts, ex-

cessive moisture, and floods, and replanting at high cost is

sometimes done several times before a crop is secured, or the

crop is so damaged and delayed that it fails to bring a re-

munerative price in northern markets. A case in point is to

be found in the early potato crop of 1915, which was harvested
from the largest acreage ever grown in the South up to

that year and was forced to compete with the largest northern
crop ever produced for the early spring market. The result

was that the price per barrel in many cases was below the
cost of production to the southern grower. Floods in the
same year completely destroyed 5,000 acres of onions in
Hardin County, Ohio, and 2,000 acres of onions in Jasper
County, Ind., the total abandoned acreage for that year
amounting to more than 13,000 acres.

In fact, the year 1915, because of the unusually cold and
backward spring, was very disastrous to truck crops in all

sections of the country, with few exceptions. The exceed-
ingly warm fall and winter of 1915-10, on the other hand,
cut the production of lettuce almost one-half from N'orth
Carolina to Texas, and a number of frosts and freezes dam-
aged all tender crops seriously.

The acreage devoted to truck crops has increased rapidly,
and never so rapidly as during the last five years. This per-
sistent increase is due largely to an urban population ever
increasing in numbers and wealth, that demands green vege-
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tiibles throughout the T\4ntcr months. The total urban popu-

lation in ltjS9 was 22,720.223, or 36.1 per cent of the total

population of the United States. In 1909 it was 42,623,383,

an increase of about 87.6 per cent, and was 46.3 per cent of

the total population. This was a gain in nnnibers of

19,903,160 in 20 years, or nearly 1,000.000 per year. The sig-

nificant face is the gain for the urban of 10.2 points over the

rural population of 1889, as compared with 1909, thus re-

ducing the producing clement proportionately while the con-

suming element increased heavily.

Transpoilation facilities have been improved to cater to

this increasing deniand. and the products of California and
Texas are delivered in good condition in 47ew York, " Pre-

cooling plants at po;nts of origin prepare the crops for ship-

ment, and refrigerator ears in solid trains are rushed across

the continent to deliver the green vegetables of the Pacific

coast in the markets of the East. No section of the country

is now too far awa;c to market some portion of its winter

and earlv spring crops in the srreat consuming centers of the

East.

Tlie maps accompanying this article were prepared by
Middleton Smith, of the Bureau of Crop Estimates.
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THE FUNCTION OF LIVE STOCK IN AGRICULTURE.^

By George M. Rommel,

ChieJ of the Animal Husbandry Division^ Bureau of A^iimal Industry.

The animal industry is tlie most important branch of the

agriculture of the United States. With a total value so

great that one can not visualize ih it has an annual produc-

tion of two and three-quarters billions of dollars, which is

greater than the cereal output in an ordinaiy year. It is

three times as valuable as the annual cotton production or

the hay crop, and the latter largely depends on the animal

industry for its value.

AU have read Ingalls's brilliant apostrophe to grass, and

recall how he said that ^‘Ahould its harvest fail for a single

year, famine would depopulate the world. Poetic and

beautiful as that sentiment is, it is economicaOy and hygieni-

cally sound.

Some form of forage is essential, fundamentally, to the

maintenance of animals; the animal industry is essential to

the well-being of a prosperous and permanent agriculture;

and a diet in which animal products form a part is essential

to human health.

The function of live stock in agriculture rests on seven

main points.

THE MAINTENANCE OF SOIL FERTILITY.

The first and most important is the maintenance of soil

fertility. An elaborate development of this point is not pos-

sible in this place. It may, however, be illustrated by citing

the report of the Thirteenth United States Census on Agri-

culture. Of the 10 States vdiich lead in the value of animals

sold and slaughtered on farms, all but two, Oklahoma and
Kentucky, are among the first 10 in the value of all products.

The two which appear in their places are Hew York and
Minnesota. New York, by reason of leading in dairy pro-

duction and hay and forage, holds a place among the first

10 in all products and Minnesota wins her place by reason of

her prominence in dairying and cereals. Of the 10 leading

I This paper was presented at a meeting of the Second Pan-American Scientific Congress,

Washington, B. C.
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cotton States, only 2, Oklahoma and Texas, are also among

the first 10 in value of animals sold and slaughtered; Texas

alone is among the first 10 in value of all products.

Taking St. Louis as the center, let a circle be described

•with a radius of 500 miles and it will include part or all of

the 10 leading States in animal production, part or all of

9 of the 10 leading States in value of aU products, and

part or all of 9 of the 10 leading States in cereal production.

Surve3^s covering a period of years, made by the Iowa State

College, show that the live-stock farms of the State produce

much larger grain and hay yields per acre than the strictly

grain-producing farms. To maintain soil fertility, humus is

necessary. It can be obtained from twm sources—green crops

plowed under, or barnyard manure. In view of the fact that

a large proportion of the fertilizing value of forage and feed

appears in the manure, it is more economical to feed than to

plow under without feeding. Therefore, the most econom-

ical and practical source of humus is stable manure. No
fertilizer equals it in completeness and lasting qualities.

The farmer who has an abundant supply of this fertilizer and
who balances it with phosphates, and supplements it with

nitrates for forcing crops, need never fear the approach of

decreasing soil fertility.

THE MANUFACTURING FUNCTION.

The second function of live stock is to enable the farmer

to carry out an important manufacturing process, thus com-
pleting a manufacturing cycle. He takes the lean, unfin-

ished cattle, sheep, or hogs, and his grain and forage, all raw
products, and by the application of intelligent supervision,

skillful labor, and adequate equipment converts them into

finished beef, mutton, pork, or dairy products. This is the

process familiarly Imown as ^Tnarketing the farm products

on four legs,^^ and is much to be preferred to marketing on
four wheels. With intelligent management the farmer thus

obtains in terms of meat and dairy products a much larger

profit than he could possibly derive by selling his crops in

the raw state. This doubtless accounts largely for the fact

that in most farming sections the most prosperous farmers
are those who pay a great deal of attention to live stock. It

is of the greatest importance, especially in those sections of
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tlie country which are just beginning to diversify their agri-

culture. In the Great Plains region and on most of the Fed-

eral reclamation projects it is^ after the question of water for

the crops^ the most vital problem which farmers have to solve.

In the regions of settled farms^ where cereal production

leads all other forms of agricultural production^ farmers have

a difficult problem to adjust the necessity for live-stock rais-

ing with the high price of grain. We therefore see a second

phase of this function in the use of live stock to convert into

salable products those crops which for one reason or another

have a low market value. At times the farmers of the

northern part of the corn belt are at a loss to Imow what to

do with the soft corn wliich early frost leaves on their hands.

It is not marketable; and its only value is as a feed. Not
knowing just how to dispose of it in this manner; farmers at

such times send large numbers of immature pigs to market
and curtail their cattle-feeding operations. The soft-corn

problem; however; is an occmTence of only occasional impor-

tance. The constant problem of the farmer on high-priced

land is how to keep liis live stock economically. He can not

afford to feed grain with a lavish hand. Pie must measure it

by weight; not by volume. Pie must feed it at the time and in

the manner to obtain from each bushel the maximum of gain

in vvcight of milk produced or of work done. To the fullest

extent possible he must utilize unsalable roughage. The
cornstalks go into the she or into the shock as cut fodder.

The straw and coarse hay are utilized to the last calorie of

energy value to supply the maintenance requirements.

Ci'ops that animals such as hogs and sheep can harvest will be

utilized.

MOTIVE POWER.

The third function of live stock in agriculture is to supply

most of the motive power used on the farm. This is the

most important engineeriug problem with which the farmer
has to deal. In the aggregate our farmers have to determine

every year the efficient application of about 25 million

horsepower; an amount equal to about half the total avail-

able water power in the entire country; excluding Alaska.

The proper hitches to use, the adjustment of harness;

whiffletreeS; etc,; are problems which for successful solution
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call for the correct application of some of the fundamental

laws of physics. How to feed his work animals to get the

maximum efficiency when at hard work^ how to maintain

them without serious deterioration when idle, are problems

just as important and just as difficult as those of the engineer

in charge of the furnaces of a manufacturing establishment.

What the effect of mechanical power on the future use of

horses on the farm will be can not be predicted. Slowly but

sui’ely the auto-truck is driving dray horses from the city

streets. Ah*eady the cheap automobiles have effectually put

the driving horses off the country roads. The farm demand
for several years has been the mainstay of the horse market,

and the present tremendous exports have prevented a period

of great depression of horse prices. If the farm demand here-

after is to be the chief outlet of the horse market, as no doubt

it will, the question of the suitable horse for this market is

highly important. The great ton drafter has been the aim

of the farmer-breeder of the corn belt. That has been the

horse which the city market demanded when in its prime.

These homes are most valuable for moving heavy loads.

With the increase in the weight and draft of farm machinery

they have been also most useful for farm work, especially on

heavy soils. The position of these horses on the farm is

being attacked by the small tractor, and the tractor manu-
facturers believe that in time they will displace them. It

has been observed time and again, however, that for each

displacement of the horse has come an enlargement of indus-

try which calls for further uses for horse-drawn apparatus.

The question therefore is what tyi^e of horse the farmers of

the future will need. This question can be answered only by
speculation. Except for the heaviest farm work, such as

plowing and hauling, the ton horse is not so suitable an
animal as a smaller, more active one.

With the disappearance of the city demand for the heavy
drafter, the farm demand will he met by breeding a lighter,

more active animal. Therefore the next 25 years probably
will witness, in the Percheron, for example, a return to the

type of the French diligence horse, which was the early

Percheron type, and an increase in the size and weight of
the American breeds of horses the Standardbred. the Saddle
Horse, and the Morgan.
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THE PRINCIPAL SOURCE OF INCOME.

In diversified farming regions live stock as the money crop

of the farm is a specialty business. In dairy districts it is,

of course, the main activity, and every phase of farm man-
agement is bent toward it. Where farming has been long

established, however, and the principal function of hve-

stock feeding is to maintain soil fertility, those farms on

which the live stock are the main source of income will be

breeding centers for pm^ebred animals. Only the most
skilled animal husbandman can make a success of this busi-

ness, and of those who engage in it successfully onl}" the

occasional man becomes really eminent, just as in any other

profession. The great live-stock ranges pass with the

approach of the homesteader or are limited to areas unsuit-

able for crop production. The large feeding stations in turn

disappear with the increase in the price of land, and the

Nation’s supply of live stock is drawn from the production

in small units, which in the aggregate make a total larger

than was possible under more extensive conditions.

LIVE STOCK INCREASES THE INTEREST IN AND THE
ATTRACTIVENESS OP FARM LIFE.

The fifth function of live stock is to make farm life more
attractive and to increase the interest in it. The problem
of how to develop agriculture by using for that purpose the

best of the human life which has been developed on the

farms is being attacked to-day as never before. The boys

and girls who are bom on the farm and have behind them
the inheritance of generations of sturdy physique, clear

thinking, and clean morals, and who come from life on the

soil and in the fresh air, are the most valuable asset of the

repubhc. How to encourage these young people to make
farming their vocation in hfe transcends in importance all

other problems of future agricultural development. The
great Federal agricultural extension act has for its purpose

bringing directly to the farmers the fruits of the last 30 years

of research in agriculture, but this act will fail of its purpose
if its operations stop with the training of the adult farmer.

In a generation the adults are gone. Their places must be
taken by their own sons and daughters. Therefore the corn

clubs, canning clubs, potato clubs, poultry clubs, calf clubs,
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and pig clubs bare been organized among children of both

sexes of school age. This moveinent promises more for the

Nation than does the work with adults„ Children are plastic;

they adopt suggestions; they can learn. Too often the adult

has become fixed in habits of thought and action, and try

as he may, he nearly always lacks the adaptability of his

children to grasp new ideas and methods.

The innate love of children for animals is one of the most

potent forces which an agriculturahextension worker has at

his command, and when the development of this trait is

encouraged and the child thereby taught the importance

of live stock in agriculture, something of the most funda-

mental importance to the agricultural development of the

Nation is accomplished.

The organization of poultry clubs and pig clubs among
boys and girls is one of the most important features of the

club movement. They are found in all sections in many
States. Probably most of the members are among the clubs

organized by the Federal Department of Agriculture, in

cooperation with the State agricultural colleges. On January

1, 1917, there were about 10,000 young people in the poultry

clubs in 8 States, and 25,000 in the pig clubs in 14 States.

This movement was started as an outgrowth of the organi-

zation of canning clubs among girls and corn clubs among
boys. It was found impossible, however, to keep the boys
out of the poultry clubs or the girls out of the pig clubs.

Therefore no discrimination is made as to sex.

The plan of the Government, briefly, is as follows: On
application from the State, the Federal department stations

at the State agricultural college a specialist whose entire tmie
is devoted to the direction of the club organization. At first

this agent selects certain counties in which to work, and for

the first year or two supervises most of the work himself.

His aim, however, is to train the county agents and school

teachers so that in time they can take full charge of the work,
leaving the State agent^s time for new work in other sections.

The schools are a most fertile field for the organization of this

work.

Each member of a poultry or pig club is required to hatch
a setting of eggs or raise and fatten a pig, and render regular
reports of his work. At the end of the year the members
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usually have an opportunity to compare the results of their

efforts by exhibition at the county fairs or other places^ and

the winning animals at these exhibitions go to the State fair

for further competition.

This work has been in progress ever since 1910^ and since

1912 the Federal Department of Agriculture has been en-

gaged in it. Alrcad}^ the exhibition of pigs and poultry

from the clubs has become a prominent feature of some of the

State fairS; cspecialty in the South. Many of the members
of the earlier years are now bona fide breeders, and many a

boy is paying his wa}^ tlirough college by the earnings from

the animals in Vvhicli he became interested as a club member.

METHOD, SYSTEM, AND BUSINESS ORGANIZATION.

The sixth function of live stock in agriculture is to improve

the method, system, and business organization of the farm.

The farm on which live stock are successfully raised must be

managed in a methodical, systematic, businesshke, and
sanitary manner. Farming is first of all a business opera-

tion, and no kind of farming calls for more business sense

than live-stock farming. A grain farmer does not suffer

seriously if his cultivating or harvesting is delayed a few

hours, but the stock must be fed promptl}^, rain or shine.

Therefore the efficiency of labor assumes great importance.

If the live stock is a herd of pure-bred animals, accurate

records arc absolutely necessary and clerical ability of a

high order is required.

The importance of sanitation on the live-stock farm is

fundamental. The live-stock farmer need not be a trained

veterinarian (though the more he knoW'S of veterinary

science the better), but he must be by instinct a sanitarian.

He must recognize clearly the difference between things that

merely appear to be clean and those which are actually, bac-

teriologicaUy clean.

In the great majority of knowm cases human carelessness

has been the most fruitful cause of the spread of contagion.

In at least one county in which the Department of Agricul-

ture has carried on work on the control of hog cholera, it

was found that the most common known wmy in which the

disease was spread was by visits to neighbors^ herds. It is

a prevalent custom, in some sections, to drag dead animals
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out to a field without burial. Birds and dogs devour the

carcasses and, if death was caused by a contagious disease^

spread it over a wide area. Streams and irrigation canals

also are common sources of contagion. In every case of

carelessness such as this the community suffers, and every

member of the community sooner or later pays his share of

the cost.

With the increase in population and the cost of land; and
the attendant cost of raising domestic animals, sanitation

assumes a constantly growing importance on the live-stock

farm. It is not alone with regard to direct profit, however^
that the farmer must pay strict attention to tliis matter.

This subject may be left with the simple reference to the fact

that some of the most serious human diseases have their

origin in the barnyard. Their existence not only affects the

health of the families that come into immediate contact with
them, but they may spread with disastrous I’esults to neigh-
boring towns and villages.

The farmer needs education on the matter of sanitation.

He needs to appreciate more fully his obligation, not only
to his own family, but to the community. By realizing the
fact that insanitary methods will diminish or entirely inhibit

the profits from his animals he will in turn the better fulfill

his obligation to safeguard the health of the community.

THE IMPROVEMENT OF THE DIET—THE REDUCTION OF
LIVING EXPENSES.

The last function of live stock in agriculture to which
attention is invited is to reduce the family living expenses
and introduce variety into the diet. It is a remarkable fact
that a large number of farms produce only a small part of the
food used by the family. The annual meat bill of the farmers
of some of our Southern States, for example, is enormous.
Their purchases are largely carried on credit, and the year's
crop goes for the most part to meet the expenses incurred
during its production. Debts accrue only to be replaced by
accoxmts newly opened. That such a practice is wasteful
and depressing is apparent. With chickens and pigs, a cow,
and a few sheep, but little capital is required to reduce in
great measure the annual money outlay of such farmers.
This production of home-grown food can be made without
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in the least limiting the crop output of the farm. It simply

requires planning and a little more careful management.
The value of live stock in agriculture has been greatly

emphasised by the announcement of the United States Pubhc
Health Service that the cause of pellagra is a dietai’y defi-

ciency attributable to the excessive use of carbohydrate

foods. This dreadful disease has been spreading with alarm-

ing rapidity, and the determination of its cause is a triumph

of medical research. To an animal husbandman it is of

especial interest to note that among the means of prevention

advised are the keeping of a cow and the use of more milk,

butter, and cheese; the keeping of a flock of chickens so as

to have fresh poultry and eggs, and the increase of live-stock

raising so that meat may form a larger part of the diet.

To recapitulate, the function of Uve stock in agriculture

is fundamental. SoU fertility, the business success of the

farmer, his happiness and contentment and that of his chil-

dren, the health of the community, and the well-being of the

farm family depend on the maintenance and proper manage-
ment of as much live stock as the farm can economically

support.





POSSIBILITIES OF A MARKET-TRAIN SERVICE.

By G. 0 . White and T. F. Powell,

Transportation Specialists, Office of Marlcets and Rural Organization.

I
F the statement be true that more than one-half of the

industrial and commercial energy of the civilized world

is expended in the provision and preparation of food; it

becomes all the more important; as the density of population

and the economic conditions of the United States approxi-

mate those of the Old World, that the producing areas in the

vicinity of large consuming centers be utiHzed to their full

capacity, and that the products of such areas be accorded an

efficient and economical transportation service.

Conditions controlling the commerce of England have

developed a railway freight service characterized by light

trains of high speed and frequent movement, cars of small

capacity and very low minimum weights. The settlement of

the greater part of the United States and its industrial devel-

opment followed the advent of the railroad. The long dis-

tances separating the sources of raw material from the mills

and factories utilizing it, as weR as the character of the raw
material, have developed high minimum weights for large

cars of great weight cai^acity drawn in heavy trains by power-

ful locomotives. The development of these features of the

freight service of the railroads of this country has received

relatively more attention than has been given to the im-

provement of facilities for short-distance local traffic.

SPECIAL MARKET TRAINS.

The greater part of the trading at the principal live-stock

markets of the United States is done on certain designated

days each week, and special trains carrying nothing but live

stock reach these markets in large nmnbers on those days.

Prom a comparatively small area in the Imperial VaUey of

California approximately 5,000 cars of melons are shipped to

market each year, the bulk of the crop being handled during

four weeks in June. During the height of the shipping season

special trains carr}dng nothing but melons move east across

the desert. From certain of the Gulf ports special trains

477
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carrying only bananas run on frequent and fast schedules to

northern cities. SoHd trains of milk daily supply New York

City with that commodity. All these may be termed ^

'special

market trains/^ and^ for the most part; they are additional

examples of the efficient handling of long-distance^ high-speed

traffic of large volume.

In that section of the United States lying north of the Ohio

and Potomac Rivers and east of the Mississippi, known in

railroad parlance as official classification territory, has taken

place the gi'eatest industrial development of the country.

Here is situated much agricultural land in small units, the

individual farm yielding dairy products, poultry, small five

stock, and fruits and vegetables, which mature at different

seasons, and producing less than a carload quantity of any

commodity at one time; here are our most populous cities,

daily demanding a supply of perishable foodstuffs; and here

density of population and economic conditions are beginning

to approximate those of the Old World. In this section are

presented many opportunities for developing the possibilities

of a market-train service along the lines of the service now
furnished by milk trams.

Steam and electricity iji passenger transportation have
relieved some of the congestion of the population of large

cities, but the suburban development of residential districts

has withdrawn a proportionately much larger area from
tillage, until most of the market gardeners have been pushed
back beyond wagon range of the city markets, and many of

them beyond the range of the auto-truck. Coincident vdth

this development has come the increasing demand for greater

quantities of foodstuffs, and it becomes necessary, therefore,

that the commutation passenger service of the large cities

find its counterpart in a similar freight service. The rela-

tively small number of postal cars as compared with freight

cars, or even with express cars, makes improbable any con-

siderable amount of rehef by the parcel post at the present

time, and express service has not fuUy met the need.

HISTORY OF THE SERVICE.

The limited market-train service maintained by certain of

the roads serving New York City, and the somewhat more
extensive service of the same kind mamtained by roads
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serving Pliiladelpliia, were foreshadowed in some of the mar-
ketmg practices which developed with the constrnctioii of the

first railroads in the United States. Following the analogy

of turnpike operation, the first raih’oad companies fmmished
roadway only; horses were the only motive power; farmers

furnished their own motive power, paid the necessary tolls

for the use of the track, and hauled their produce to market
in thek own vehicles. An interestmg account of the methods
of that period has been left m the history of the Philadelphia

& Columbia Paiboad, which was formally opened for traffic

in 1834.

More than 50 years later, m 1888, the reports of the Inter-

state Commerce Commission disclose a special market-train

service by fom’ of the railroads leading to New York City,

and doubtless there were other roads that offered a similar

service. The service consisted m transportmg on the daily

milk trains, in the same cars with the milk, such commodi-
ties as fresh meat, berries, butter, and eggs, and in returning

to the shippers the empty contamers, such as meat baskets,

berry and egg crates, and butter carriers.

The rapid increase in the milk business and other conditions

peculiar to its transportation and marketing in the course of

time made it necessary to restrict the milk cars almost ex-

clusively to the transportation of milk. However, many, if

not most, of the tariffs covering the transportation of milk to

Boston and New York include pot cheese as a commodity
which may be included in mixed carload lots of milk, cream,
and buttermilk, xi raiboad in Vermont and another in

Massachusetts permit the transportation of butter in milk
cars, and a road in Maine includes eggs. One road serving

sections of Pennsylvania and New York and participating in

the New York City milk traffic handles in its milk cars prac-

tically every class of farm produce except fresh meat. An-
other road serving an extensive section of New York makes
tariff provision for a similar service by its mill^ trains. One
of the trunk lines serving New York City has had in operation
since 1890 a produce train giving a carload service for farm
products on one of its divisions; and on another division the

same class of commodities is given a less-than-carload

pick-up service by milk trains.
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THE PHILADELPHIA MilRKET TRAINS.

The examples given of special facilities and service^ in the

transportation of less-than-caiioad quantities of farm prod-

ucts^ are merely some of the best-known examples and^ of

course^ do not include all the cases throughout the country

to which attention might be called. The most conspicuous

examples are the market trains running to Philadelphia over

the rails of two of the carriers serving that city. A brief

description of the service furnished by these two roads to

near-by producing sections is of interest, both as showing

what is actually being done and as suggesting the lines along

which it would be possible for railroads that serve other large

cities to inaugurate a similar service.

The first road runs its market trains over the several divi-

sions only once a week. The trains leave the most distant

stations, some 60 miles from Philadelphia, about 7.30 a. m.
and reach Philadelphia about 2 p. m. Some of the cars used

are box cars fitted with adjustable ventilators in the doors

and in the side walls. Some of the cars are equipped with

hooks along the walls for hanging fresh meat, a fact which
makes it easier to keep the meat both clean and cool. Some
of them are combination stock-and-poultry cars, one end
being slatted for small live stock and the other end of the

solid, box type for the reception of coops of poultry. Refrig-

eration by means of ice bunkers built into the cars is unnec-

essary because of the short time of transit. Some of the cars

are assigned to the more important stations and are lettered

with the name of the station to which they are assigned.

The rates named are any-quantity rates, and range from
10.5 cents to 28.4 cents per 100 pounds. They apply on “mar-
keting,^’ which is defined as including dairy products (except

milk, or cream); poultry-yard products; products of the

orchard, garden, or farm; fresh or dried fruits or vegetables;

and such small live stock as calves, sheep, lambs, pigs, and
hogs. The charges must be prepaid or guaranteed; and the

rates apply only on shipments handled on designated market
trains.

The railroad disclaims responsibility for loss or damage
resulting from neglect on the part of marketmen to comply
with its instructions, which read as follows:



4S1P ossihilities of a Marlcet-train Service.

All marketing must be properly packed for safe transportation and pro-

tection against loss, theft, or damage to contents of packages, plainly marked
with consignee’s name, and promptly and properly claimed upon arrival of

market train at destination.

Tlie suggestion is made tliat, for obvious reasons, ship-

ments should be accompanied by the oviiei's, but the freight

rate does not include the transportation of the owners; they

have to pay passenger fare.

The facilities are excellent for handling and taking care of

the sliipments on the arrival of the market trains at Piiila-

delpliia. The tormmal station for the market trains is cen-

trally located; directly adjacent to a wholesale market, and

is itself equipped with a cold-storage plant. Immediately on

the arrival of the trains the shipments are unloaded. They
can be transferred directly from the cars to the station cold-

storage rooms, or to stores of dealers in the w^holesale market.

If it is desirable or necessary to take them to other parts of

the city, it is possible to unload them directly from the cars

into wnagons backed up to the cars. Apparently the one

thmg lacking to make the facilities complete is a retail mar-

ket or a row of farmers’ stands along the sidew'alk in front of

the station. Under the plan of this railroad, the freight is han-

dled and delivered in the same w^ay as general merchandise.

The second road inaugurated its market-train service more
than 25 years ago. The trains are run daily, except Sundays
and holidays, and the speed is that of the average passenger

train. The farthest point served is not more than 75 miles

distant from Philadelphia; consequently there is no need for

car-lot refrigeration, although some shippers at times do ice

their owm packages.

The rates charged the shippers are slightly higher than

the first-class freight rate, ranging from 15.8 cents to 31.5

cents per 100 poxmds and applying on ^^marketing” ^'carried

on market or milk trains, when accompanied by shipper

holding trip, or excursion ticket.” The tariff naming the

rates is an intrastate tariff, and does not give a list of the

articles or commodities included in the general term ^^mar-

keting.” The charges must be prepaid, and the rates include

the return of empty containers.

The principal retail market of Philadelphia occupies the

street-level floor of the passenger termmal of this company,
54159®—YBK 1916 31
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but this is not the terminal for its market trains. Freight

aniving by market trains is delivered at freight stations at

other points. On the whole, the facilities at these stations

are not so good as those of the other road whose service has

been described. Sliippers or then* representatives must be

on hand, on the arrival of the trains, to claim and unload the

consignments, as the carrier does not perform this service.

The transportation is at owners’ risk, the carrier disclaim-

ing responsibility for count or condition of the packages on

delivery.

A GENERAL SURVEY^

Any comprehensive discussion of a market-train service

must include an account of the results and advantages of

existmg service, the probable advantages of a prospective

service, the obstacles to be overcome to avoid failure, and

the factors of cooperation necessary to success

o

RESULTS AND ADVANTAGES.

It must be borne in mind that a market-train service, such

as is discussed here, designed primarily for small producers

and city consumers, is of ec[ual advantage to the carriers,

and is in fact an economic necessity. It is of no interest to

growers whose production is sufEciently large to enable them
to ship in carload lots; nor would it be of any advantage to

those communities where cooperative associations have

united to combine into carload shipments the output of

many small farms devoted to the production of the same
commodity. When the distance to market is so great as to

make protection of perishable commodities by refrigeration

necessary, shipping in carload lots is essential for that reason

alone. Aside from the question of refrigeration, and regard-

less of distance, producers should combine their shipments

into carload lots, whenever it is possible, for economy in

transportation charges. But, for fanners living along a single

operating division of some raihuad, within a hundred miles

of a large city, or along a branch line terminating at some
large city, who can produce a variety of foodstuffs almost

continuously the year romid, a mai'ket-train service would
be of the greatest advantage.

The fruits and vegetables on such farms mature at inter-

vals throughout the summer; the dairy products, eggs, and
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poultry^ to say nothing of such commodities as apples and

potatoes, can be shipped throughout the year as they are

ready for shipment or as the market demands. There is

not enough of any one commodity on a single day along the

entire division or branch line to make a carload, even if it

were otherwise feasible to combine it mto a carload; and

there is not enough of all commodities at one station on a

single day to combme hito a carload, even if the gi’eat variety

of products and containers did not make it impossible to load

the usual minimum weight into a smgle car. Such are the

products of farms of this kind, and the success or failure of

the farmers is hi proportion to their ability or inability to

market their products at a profit.

Other things being equal, the market nearest to liim is

the best market for the small farmer who produces a great

variety of commodities and does not specialise on one or

two. As has been shown, distant producers can reach any
market with car-lot shipments, while the small producer

here described, unable to sliip in carload lots, is confined to

the near-by market. His nearness to the market enables

him to keep in closer touch with market demands, and he

can quickly adjust liis supply to the demand. To a distant

shipper, large quantities in transit may bring loss by reaching

destination on a falling market. In comparison with the

large producer, the small farmer is doing a retail business-

With a retail market adjacent to or in the city terminal of

the market train, he would be in a still better position to

do a retail business in every sense of the word and to sell

directly to consumers.

Tins is just what was done during a part of the summer of

1912 in the case of a market train run to East Pittsburgh,

Pa., by one of the roads serving that point. The farmers
shipping by the train were organized in a farmers^ exchange
association, and the association had a representative at

East Pittsburgh, who disposed of the shipments. Some of

them were sold to wholesale and retail dealers, but the

greater part was sold to factory employees. While the usual
facihties of a retail market were wholly lacking, the service

quickly developed a retail market, as sales were made in

the railroad yard directly from the car to the householder.

So popular had the service become and so great a reputation
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had it attained at the time it was discontinued, that a more
affluent class of people was beginning to take advantage

of it, some of them coming long distances by automobile to

do their daily marketing there.

Apparently all classes of people who bought supphes of

foodstuffs here found some advantages over previous

methods. It is quite evident that those who came long

distances to buy got either a better quality of goods or

loVv'er prices, if not both.

This particular service was given for only 4-6 days during

the months of April and May, when it was discontinued.

The reason given for its discontinuance was that the ter-

minal facilities were not satisfactory to the health authori-

ties from a sanitary standpoint. The season of the year

and the short period during wliich the train vms run did

not give sufficient opportunity to make a correct estimate

of its probable continued success. Apparently there was
no lack of patronage.

FACTOnS NECESSAUY TO SUCCESS.

Market-train service is not a panacea for all the iUs that

afflict the small farmer in the marketing of his products.

Every item of labor performed by the farmer in serving the

consuming public is from one point of view an element of

his cooperation with others. From the standpoint of Iris

returns for the service that he performs he alone is respon-

sible for the efficient performance of many of the items of

labor. Sometimes he fails to recognize fully his ovm respon-

sibility in cooperative effort, and sometimes he is mistaken
in the causes to which he attributes the failure to market his

products at a profit. Again he alleges cheaper methods of

production on the part of his competitor or a disadvantage

against himself in the matter of freight rates.

Mention has been made of cooperative associations whose
efforts are directed toward consolidating into carload ship-

ments the output of many small farms producing the same
commodity. A market-train service vith adequate ter-

minal facilities in the way of a retail market offers an ideal

opportunity to the producing community served of forming
a cooperative association for the sale of its products directly
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to city consumers. No better opportunity can be asked

for restoring the custom of direct exchange between pro-

ducer and consumeTj as far as it is possible to restore it^ in

those sections where changing economic conditions coin-

cidentally have brought about the abandonment of that

custom and have developed the necessity for a market-train

service. With a representative of the association at the

terminal to dispose of products directly to householders, all

questions of variation of price on account of quality and
condition are determined at the time of the sale by an actual

joint inspection of the commodities by the seller and pur-

chaser; no vexatious correspondence is afterwards neces-

sary in adjusting claims—correspondence which may ter-

minate established business relations by arousing mutual
suspicion of lack of good faith; and, what is by no means the

least important advantage, it is a cash transaction and the

purchaser avoids the annoyance of remittance by letter.

As a step tovvmrd the successful marketing of his products,

the farmer must be brought to a realization of the justice of

many of the criticisms against some of his methods. He must
produce the commodities that the consumer wants; and only

their superior quality vdll command prices higher than arc

being paid for the same commodities shipped from remote
sections. If his products are not graded as carefully nor
packed in containers as attractive as those of the long-dis-

tance stuff, he win not get the prices that are paid for the

long-distance stuff. There is little sentiment in the daily

replenishing of the family larder, and neither location of pro-

duction nor short time in transit can long command a pre-

mium in the market as against quality. Home industries

will be patronized in proportion as they show themselves
worthy of patronage.

One of the roads fuimishing a market-train service to Phila-

delphia states that if the service were not already established

it is hardly likely that it would be established ^'in view of the
very light yield of revenue therefrom.'' As the inauguration
of the service in the beginning was the result of judgment
based on careful estimates, no figures of actual operation
being in existence, the statement would seem to indicate a
desire to withdraw the service. The road that served East
Pittsburgh in 1912 rendered a similar service at two other
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cities
j
Butler and Allegheny, Pa., from 1907 to the close of

1914, when the service was discontinued. The service to

East Pittsburgh was inaugurated imder the jurisdiction of

the passenger department, as it was intended at fii*st to handle

the shipments on passenger trains. Later it became neces-

sary to transfer it to the freight-traffic department. This

road handles a large volume of heavy traffic to and from the

hon and steel mills in the Pittsburgh district. Eighty-eight

per cent of its entire tonnage for the fiscal year 1915 con-

sisted of products of mines, while its total tonnage of agri-

cultural products and products of animals was less than four-

tenths of 1 per cent of its entire tonnage. Under the circum-

stances it readily can be seen that a market-train service

would be of httle interest to its freight-traffic officials from

the standpoint of either tonnage or revenue, while requiiing

proportionately much more attention and supervision.

It is true that some producers have begun to utilize the par-

cel post to some extent and that the reduction in interstate

express rates which became effective in the early part of 1914

has attracted some shipments by express. In some sections

freight service by interurban electric fines has afforded a

slight measure of relief, but the advantages of that kind of

service are too frequently offset by the lack of adequate and
centrally located city terminals and the restrictions imposed
on the I’unning of freight cars through city streets. In some
cases the growth of intermediate towns has attracted a con-

siderable portion of the commodities that formerly went to

the large city terminal. City boards of health have imposed
restrictions making it necessary to exclude other commodities

from milk cars, wiiich increases the cost of performing the

transportation service on lines where one car would hold all

the shipments. This competition is pointed out by roads

now giving a market-train service; and roads that do not
now give such a service offer these and other facts as objec-

tions to its inauguration.

The small farmer is dependent on either local freight-train

service, which is too slow, or on express service, which rela-

tively is too expensive. The slowness of local freight-train

service was pointed out in the Report of the Mayor’s Market
Commission of New York City, submitted in December, 1913,
where it was said that it took from 10 days to 2 weeks to get
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freight from some places distant for passengers only 2 hours

from New York. The same conditions that now prevail vuth

reference to the transportation of small quantities of miscella-

neous foodstuffs formerly prevailed with reference to the

transportation of milk to the large cities. The problem was

solved in the case of milky and it would seem that it can be

solved as readily in the case of the other commodities. To
cut off a cityk supply of milk produces a crisis quickly : atten-

tion is called sharply to the situation, and a remedy is devised

promptly. Lack of marketing facilities for the small farmer

affects the producer more vitally than the city consumer,

but the bad effects, while they make themselves felt more
slowly, are none the less sure and none the less harmful to

the community at large.

CONCLUSIONS.

A market-train service affords an excellent method of

restoring, as far as it can be restored, where it has been aban-

doned, the custom of direct dealing between producer and
consumer. It contemplates the shipper loading his products

into the car at point of shipment and taking possession of them
immediately on arrival of the train at destination. There

should be a retail market, or at least a wholesale market, in

or adjacent to the city terminal. The service is more valu-

able to the shipper than ordinary local freight-train service.

The time in transit is practically that of trains carrying

express matter, but collection and delivery is made by the

shipper. Such a service, to be successful, depends on the

organized effort of the producing community intelligently

directed in sympathetic cooperation with the carrier.
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FUR FARMING AS A SIDE LINE.

By Xed Dearborn, Assistcuit Biologist, Bureau of Biological Sur.icij

All domestic animals originally came under the control

of man by appropriation from the wild state in time

of need. As cattle, horses, sheep, and j^oultry have been

domesticated, distributed to the ends of the earth, and dif-

ferentiated by careful breeding for specific purposes, so

too will it be with our wild and valuable fur animals. The
great problem now confronting the fur industry is how to

obtain from a waning source the necessary stock for its per-

manent development. To this there is but one solution:

Domesticate the fur bearers and farm them, as has been clone

over and over with other animals. The killing pressure on

those remaining in the wild state will then be reduced, the

fur trade' supported, and a new farm product developed.

Belie^^ers in econom}' and diversification will utilize the beef

and chicken heads, the horse flesh, and the milk they have

heretofore been wasting, in taking up fur farming as a side

line, profitable as a by-product of the regular farming opera-

tions and pleasurable in the care of lively and beautiful pets.

The demand for fur has existed since primitive man first

sought skins to shield his naked body from the cold. It is

fundamental and will endure while man inhabits the earth

and furs are to be had. Its strength can be judged by the

volume of trade it supports. In 1913 the dressed and manu-
factured furs imported into the United States were valued at

more than $15,000,000. N'crth American furs annually mar-

keted in the United States and England have an approxi-

mate value of $60,000,000. These figures show the commer-

cial importance of fur, and in addition to this the fur trade

furnishes a livelihood for many thousands of workers in the

factories and stores of this country.

In the history of the fur trade, two facts are prominent

:

(1) The finer and more durable kinds of furs, as beaver,

otter, mink, and marten, have become so scarce as to be

largely replaced by the coarser and thinner grades which

489
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formerly yrere regarded as of little or no value: (2) the

choicest furs are now bringing fabulous prices. Although

the whims of fashion influence prices of furs, the fluctuations

thiis produced are compensatory. When one kind is cheap

because fashion temporarily neglects it, another is dear be-

cause of her temporary favor. The dark, thick, soft, and

glossy furs, howeoer. like rare jewels, are scarcely affected

by passing styles.

The demand for fine furs and their scarcit}^ have made
possible the introduction of fur farming, either as a sj3ecial

business or as a side line. It is open to all who love animals

and have at least a back jnird in which to Imep them. Sev-

eral species have been tested in captimty, and when rightly

inanagexf have yielded satisfactory returns. Several other

species may do equally well, especially since the production

of superior strains is always possible by selective breeding.

The food required is mainly the same as that fed to dogs and

cats, and may include table refuse, milk, butcher’s waste,

and horse meat. The labor of attending the animals is light.

Professional men and women, as well as the mistress of the

farmer’s household, may take just pride in wearing furs of

their own raising.

FUR ANIMALS ALREADY DOMESTICATED.

Among the score or more of different kinds of fur-bearing

animals native to North America about a dozen seem to be

suitable for domestication. Of these, the skunk, the mink,

and the silver fox have been bred successfully in captivity

in widely scattered localities.

The skunk family is peculiar to the Western Hemisphere,

and those members having valuable fur belong mainly within

the limits of the United States. Notwithstanding its ex-

traordinary means of defense, which has caused it to be gen-

erally regarded with abhorrence, the skunk is coming to

be recognized as a very useful animal when at large and one

of the most easily domesticated when captive. Its common
occurrence in settled districts and the remunerative prices

offered for black skins encouraged some of the friends of the

skunk to undertake its domestication about 30 years ago.

To-day the number of skunk breeders in this country is

greater than that of all other breeders of fur bearers com-
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bined. The animal tames quickly, is gentle, and is easily

managed. The fact that it remains in its den during the

severe weather of winter makes it more easily cared for than

most other animals. Its fur is of medium length, erect, and

possesses a brilliant sheen. These qualities make it very at-

tractive. Unfortunately, protracted use causes it to fade

from a glistening black to a dull reddish brovrn. The aver-

age of New York quotations for the best skunk skins during

the past 12 years is $3.

Minks appear to have been the first of the wild fur bear-

ers to be domesticated in this country. Nearly 50 years ago

a resident of Oneida County, N. Y.. began to breed them,

and for a considerable period exhibited his tame pets at

fairs and sold them for propagation. At tliat time the high

prices incident to the Civil War made mink raising profit-

able. Skins were high, and live animals for breeding stock

brought $30 a pair. The period of financial dei^ressioii

which followed made mink farming unprofitable and for

many years it was abandoned and forgotten. Eecently it

has taken on new life, and where conditions of management
and food supply are favorable, has been decidedly satisfac-

tory to those engaged in it. Mink fur is exceedingly durable,

ranking in this respect among the very best. With care it

will last a lifetime. It is rather short, but very thick and
soft. ' The guard hairs do not break readily, nor has the

iinderfiir a tendency to become matted. Although sunlight

gradually gives its original dark brown color a warmer tone,

its beauty is but slightly lessened. New York quotations

for prime No. 1 northern mink skins during the years 1905-

1916 range from $1.25 to $9 each, the average being about

$6.75.

Among the progem^ of a pair of red foxes it occasionally

happens that one or more markedly differ in color from their

parents. The underparts are black instead of white, and
the upperparts also are more or less black. When the dark

areas on the upperparts are concentrated in two stripes, one

along the middle of the back and the other across the should-

ers, and the sides are covered with a vaiying mixture of red

and black hairs, the animal is known as a cross fox. IVhen
the red hairs of the upperparts are entirely replaced by
black, the white hairs remaining as usual, it is a silver fox.
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When all but a few of the white hairs are replaced black,

it is a silver-black fox. A prime silver fox skin is a rare and
beautiful object, and, as such, commands a high price.

Breeding silver foxes was first undertaken upward of 20

3’ears ago on Prince Edward Island, Canada. There are now
many successful fox farms in Canada and a considerable

number in several of the more northern States. Foxes are

naturally timid, but, if taken in hand when quite young, can

be made very tame, although tameness does not seem to be
an essential to success in breeding them. Fox fur is soft and
rather long. Its beauty is entirely in the long guard hairs

which overlie the underfur. It is not very durable, as the

guard hairs break after a few seasons’ wear, leaving the less

attractive underfur exposed. The average of quotations for

the best grade of silver fox skins during the past 12 years is

about $600 each. iSTumbers have been sold for less than $100,
while veiy many have brought far more than the average
c[uotation here given.

FUR ANIMALS WHICH MAY BE DOMESTICATED.

That foxes, minks, and skunks, although presenting great
differences in habits and temperament, have been brought
into domestication indicates that other kinds of fur bearers
also may eventually be tamed and bred in inclosures. Among
the species that have been partially tested for this purpose
are the marten, fisher, otter, blue fox, raccoon, and beaver,

each of which is adapted to definite environmental condi-

tions and to specific purposes.

Martens naturally inhabit the northern coniferous forests

from coast to coast, extending northward to northwestern
Alaska and southward along the mountain ranges to Cali-

fornia, Colorado, and Pennsjdvania. They are nervous,
active creatures, but bear confinement well and are not diffi-

cult to tame. They have been bred on fur farms in Alaska
and in several places in Canada. Their size is about twice
that of minks. The fur, which is very soft, somewdiat
resembling that of foxes, is about inches long -when
prime. The color varies, individually, from pale gray to
orange-brown and dark brown. The average of quotations
for the best grade of marten skins during the past 12 years
is about $20 each.
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The fisher, a member of the same family as the marten,

is found over much the same range of territoiy, although

it does not extend so far north. Its weight is about the

same as that of the red fox, but its short legs give it an

altogether different as]aect. Although able to climb trees,

it spends much of its time on the ground. Being no longer

common, feAV efforts have been made to domesticate it. It

has been tested sufficiently, however, to demonstrate its

ability to thrive and increase in confinement, a sufficient

reason for assuming that it will ultimately be bred regu-

larly for its pelt. The color of fishers varies from grayish

brown to nearly black. The fur when fully developed

measures about 2-^- inches in lengthc It is used mainly for

muffs and neck or shoulder pieces, the large, bushy tails

being particularly effective. The average of New York quo-

tations for fisher skins during (he past 12 years is about

$20 each.

One of the most promising fur bearers for propagation in

localities having an abundance of water is the otter. Ayiien

captured young this animal tames readily and makes an en-

gaging pet. It is said that the otter found in southern Asia

is sometimes trained to catch fish for its master. A pair of

otters in the National Zoological Park, Washington, D. C.,

have recently reared a litter of four young. Although essen-

tially\aquatic and veiT fond of disporting in water, they do

not require a great quantity of it. Otter fur is about an

inch long, erect, and very thick. It is very durable, ranking

Avith mink fur in this respect, and is used chiefly for trim-

ming garments. The average of prices quoted for the best

grade of otter skins in the past 12 years is about $20 each.

Another animal that has attracted considerable attention

in this connection is the blue fox, a dark slate or brown
phase of the white or arctic fox. It is more docile than the

red fox, but for some unknown reason has not been bred in

inclosures with nearly the degree of success achieved with

varieties of the latter species. It has, however, been propa-

gated satisfactorily on scA^eral of the Alaskan islands, where
the only limits to its moAmments are those set by the sea.

Whatever the nature of obstacles encountered by those who
IiaA^e attempted to raise this animal in confinement, it is
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probable tliat eventiiallv they will be overcome, and that

persons living in the colder portions of the country will be

able to wear blue fox skins of their own raising. Blue fox

fur is nearly 2 inches long, and is very fine and thick. The

average American quotations for the best grade of pelts for

the past six years is about $44.

That the raw’ material for handsome and comfortable rac-

coon-skin coats can be produced in a spare corner of one's

back yard seems to be an established fact, judging from the

results attained by the few wdio have undertaken to raise the

raccoon. This animal is distributed over the greater part of

the United States, being absent only in desert and high

mountain regions. It is nocturnal, and at home both on the

ground and in trees. Water is essential to its w^elfare, but

large quantities arc not needful. Its nightly range is often

along the shores of ponds or streams, and its food is gen-

erally washed before being eaten. In a number of instances

raccoons have been bred successfully. From a strictly com-

mercial standpoint they are not likely to become popular,

however, for the reason that if their food must be purchased

its cost wdil be prohibitive. On farms where there are milk,

fruit, and corn meal in plenty raccoon raising is well worth
a trial. When taken young raccoons become very tame and
make quaint and interesting pets. Their fur is mottled gray
in color and about 24 inches long on animals from northern

States. In the South the fur is shorter. The average price

for the best pelts is about $2.50.

Judging from the few experiments made wfith it, the

beaver may be raised in any region containing alder, aspen,

cottoiiw’ood, willowx or other trees upon wdiich it feeds.

Unlike the species hitherto considered, it subsists entirely

on vegetable food. Although armed wuth enormous cutting

teeth suitable for felling trees, beavers are tolerant among
themselves and docile wuth their keepers. Fully grown sx^eci-

mens trapx3ed wild become so gentle within a few weeks
tliat one nia3^ handle them without danger of being bitten.

Beaver fur has long been extensively^ used in making muffs,

stoles, collars, trimmings, and. the finest quality^ of felt hats.

The average price in recent years has been about $8 a skin.
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CHOICE OF SPEICES.

In making a deliberate choice of species to be propagated

for fnr, one should give due consideration to climate, the

character of his immediate surroundings, his available space

and capital, the nature and quaiititY of food materials at

hand, and the convenience of securing breeding stock. The
climate best suited to each animal is indicated by the natural

distribution of that animal in the wild state. Thus, skunks,

which are not found north of the temiDerate belt, are not

likel}" to do well in Alaska, nor would one think seriously of

attempting to breed arctic foxes in a southern climate.

The climate in the northern tier of States and southward

along the mountain ranges to northern California, Colorado,

and West Virginia is favorable for all of the animals that

have been mentioned. Alaska is not suitable for raccoons

and skunks, nor, excepting the warmer timbered part along'

the southern coast, for fishers. The arid Southwest and the

Great Basin, between the Eocky Mountains and the Sierra

ISTevadas, are entirely too dry and sunny for fur raising. In

the Central and Southern States one may raise minks, skunks,

otters, and raccoons, although it should be clearly understood

that the farther south fur is produced the thinner, shorter,

and less valuable it is.

Next in importance to climatic conditions are those of cap-

ital, situation, space, and food supply. The capital necessary

to build a two-pair fox ranch and stock it with four choice

silver foxes will be not less than $2,000, according to pre-

vailing prices, and it is likely that considerably more than

this will be required. If stocked with cross foxes the cost

will be much less, but even in this case it probably will

amount to $600 or more. The cost of installing a blue-fox

ranch will generally exceed that required for cross foxes. It

may ultimately appear that blue foxes are not adapted to

live in captivity, but this can not be determined until they

have been subjected to extensive tests. Foxes can not be

kept in thickly settled communities, as they have an objec-

tionable odor and do not breed well when frequently dis-

turbed.
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The cost of installing and stocking a mink or skunk ranch

is comparatively small, depending somewhat on location.

Material for a single pen for either of these animals can be

bought for about $2. Minks usually sell at from $8 to $12

each, and skunks at from $2 to $8, according to quality.

Minks and de-scented skunks can be kept in an ordinary back

yard, provided it is partially shaded. Ranch-bred minks

and skunks are regularly advertised in publications devoted

to fur interests.

Fishers, martens, and raccoons, although not requiring

nearly so much outlay as foxes, must be coniinGd in strong

inclosures and be given room for enough activity to keep

them healthy. Shade is essential to all. Most of those

offered for sale have been caught wild. Prevailing prices

for fishers range from $50 to $75 a pair, for martens from

$35 to $65 a pair, and for raccoons from $5 to $8 a pair.

The materials for a pen to accommodate one of these ani-

mals costs about $25.

One should not attempt to raise otters or beavers unless

a constant supply of running water is at hand. Moreover,

there should be an unfailing source of fish which can be

obtained at slight expense for otters, and fresh leaves and
bark of trees for beavers. The best locations for these ani-

mals are among the mountains, where brooks run swift and
clear, and trees cover the slopes. • There is no regular trade

in either of these species. Otters are rarely offered for

sale, as those caught by fur gatherers usually die in the

traps. Ill most of the States where beavers are still found
wild it is unlawful to capture them. It is generally neces-

sary, therefore, to import beavers that are to be used for

propagation. In Canada they have been sold at about $50

a pair. The cost of pens for otters or beavers can not be

definitely stated, as they will vary with the location and
character of the site.

INCLOSURES.

The first step in preparing to propagate fur animals is

to construct suitable inclosures. In selecting a site for an
inclosure it must be borne in mind that a certain amount
of shade is essential to the comfort of the animals and to
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the development of flexible, dark-colored fur. Young de-

ciduous trees are preferable for making shade, as mature

trees are likely to be shattered by storms and in falling to

demolish pens and injure or kill the animals. Evergreen

trees are undesirable from the fact that they shut out sun-

shine in Tvinter as well as in summer. Water is an essential,

and, if possible, pens should be so located that an abundant

supply can be brought by gravity to each. Materials for

inclosiires consist mainl}^ of lumber and galvanized-wire net-

ting
;
and in larger and more permanent structures concrete

is sometimes used for foundations. Each animal requires

individual quarters, particularly during the breeding season.

Every complete inclosure comprises a yard or runway, usu-

ally of wire netting, although boards or galvanized sheet

iron are sometimes used, and a lightproof and waterproof

den, usually made of wood. Dens are often made with two

compartments, the one entered from outside being designed

for a shelter and feeding place, the other, opening into the

first, being the sleeping compartment. A sliding door is

placed at the outside entrance. Wooden dens should be

raised a few inches from the ground to keep them dry.

Glazed tile has been successfully employed for dens. The
facility with which tile can be disinfected is a point in its

favor. All dens should be made so as to be readily opened
for cleaning.

The best fox yards are about 50 feet square. The walls

extend well into the ground or to a concrete foundation and
are from 9 to 12 feet high, depending on the snowfall. They
are generally built of 14 or 2 inch poultry netting, Yo. 15

or 14 wire, and provided with an overhang at the top to pre-

vent the animals* from scaling them.

Inclosures for otters, raccoons, and beavers may be built

on the same general plan as for foxes, but need not be more
than 5 or 6 feet high nor more than 15 or 20 feet square.

Minks can be kept in pens as small as 4 feet square, though
it is better to have breeding pens about twice this size. An
excellent style of pen suitable for minks and skunks can be

made on the same plan as ordinary portable chicken coops,

having a double-compartment den 15 or 18 inches wide and
high and 3 or 4 feet long, to which is attached a runway of

54159°—YBK 1916 32
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1-incli mesh, No. 16 gauge, poultry netting. This runway

has floor, sides, and top of netting. The top is made in a

separate piece, as a door, and is hinged to the top rail of

one side and hooked or locked to the top rail of tlie other.

Such pens are inexpensive and, when the woodwork is kept

painted, are very durable. The ease with which they may
be moved from place to place is particularly advantageous.

Pens for martens and fishers must be constructed of the

strongest wire obtainable and have the top and floor, as well

as the walls, made proof against their strengthe Although

1-inch mesh, No. 16 gauge, poultiy netting will generally

hold them, such has not invariably been the case. The style

of netting known as chain netting, while more expensive, is

safer and more lasting than the regular style of poultry

netting. Such pens should be at least 8 feet square and 8

feet high and contain branches or the tops of trees to allow

the animals to exex'cise their pro]jensity for climbing.

It is always advisable to surround each group of in-

closures with a high fence which can neither be scaled nor

undermined, as almost inevitably, sooner or later, some of

the animals escape from their pens.

FOOD.

Beavers in their native haunts eat grass, herbs, roots,

foliage, and the bark of aspens, alders, birches, maples, wil-

lows, and other deciduous trees. "^Vlien in captivity tliey

readily accept bread, grain, and garden vegetables. In ad-

dition, it is thought necessary to suppl}^ them with foliage

and bark of trees to the extent of perhaps a third of their

food. Wild otters live mainly on birds and such aquatic

creatures as fish, frogs, and crawfish. In captivity they are

usually fed on fish, but when this, fails they readily accept

raw and cooked meat. It is not known to what extent they

may be fed on other kinds of food. Minks, martens, fishers,

skunks, foxes, and raccoons thrive on the diet ordinarily

given to dogs and cats. While young they are fed mainly
milk on bread, crackers, and graham or oatmeal mush, to

the exclusion of meat, which is likely to give them rickets.

Meat or fish must be included in the diet of adults, but
whether extensively or sparingly depends upon its cost
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rather than upon any exacting requirements on the part of

the animals. A variety of food is necessary, however. Fruit,

boiled carrots, mashed potato, and all sorts of table refuse

can be mixed with regular cooked rations to excellent ad-

vantage. The meat used may be beef, mutton, horse flesh,

chicken heads, or other butchers’ waste, or the flesh of rab-

bits, woodchucks, or ground squirrels. Food that has begun

to ferment or decay should not be used. There is no economy

in giving animals unwholesome food.

Surplus meat may be preserved by salting or drying. Salt

meat or fish should be sliced and freshened, preferably in

running water, before being used. Meat for dr3ung is sliced

and exposed to air and sunshine or the heat and smoke of a

small open fire. '\'\Tiere conditions are unfavorable for rapid

drying, the meat may be dipped in a saturated solution of

hot brine before being put on the drying racks. Ice is useful

in keeping food from spoiling for a few days, but should not

be relied upon to preserve large quantities of meat unless

used ill carefully constructed refrigerating houses.

Meat suspected of being infested- with parasites or disease

germs should be boiled. Eabbits and other rodents should be

eviscerated, as their internal organs often contain tape-

worms or other parasites. Rabbits intended for ^mung ani-

mals must be skinned to avoid the formation of stomach

balls of felted hair. Adults are not likely to eat enough
rabbit fur to injure them. A certain quantity of hair, feath-

ers, and other roughage is probably beneficial. Bone is un-

doubtedty an essential element of food for growing animals.

By passing meat containing small bones through a grinding

machine such as poultrymen use, the bone is made digestible

and danger of choking is avoided. Large bones bearing

fragments of meat are useful for strengthening teeth, and
for quieting nervous animals by giving them something
to do.

Only as much food as can be eaten immediately should
be given at a time

;
otherwise it is likely to be stored in the

nest and become offensive. In regulating the diet of fur

animals, it is important to remember that they must be

made fat before being killed for their pelts, and kept lear

when they are to be saved for breeding.
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BREEDING.

As success or failure in fur farming hinges largely on the

course of events during the breeding season, it is important

that the instinctive habits and the temperamental char-

acteristics of the animals, as well as the location and ar-

rangement of pens and the manner of feeding, be carefully

considered. In the wild state foxes and beavers have but

one mate, while raccoons, otters, fishers, martens, and minks

are polygamous. Although in rare instances male foxes

in captivity have been mated with two or three females

in the same year, such matings as a rule are unproductive.

On the other hand, breeders of minks and skunks regularly

mate a single male with from four to six females. In all

cases it is well to allow the individuals proposed for mating

opportunity to become acquainted by occupying adjoining

yards a feAv days before being allowed to run together. It

is not practicable to attempt to mate animals that disagree,

and when first paired they should be watched in order to

prevent violent quarrels which may result in serious injuries

or death. Foxes and raccoons may be kept in pairs from

the time the young are weaned until the succeeding litter is

a month old, providing the male is good natured
;
if inclined

to be snappish, however, the male should be removed to his

own pen before the young are born. The other carnivorous

species are best kept singly except for a short time in spring.

An animal that has killed its mate should never be trusted

again unless deprived of its canine teeth.

Breeding ^oens should be thoroughly cleaned and disin-

fected throughout shortly before the young are expected.

Foxes do not care for nesting material, but the smaller

animals need it. If soft dry grass or leaves be placed in the

yards, the animals will carry the material into their dens and
arrange it to suit themselves. Unless the dens are shaded they

will become very hot in the middle of the day and the young
are likely to suffer. Special care should be taken to prevent

unnecessary disturbances to the young while unable to leave

the den, as these may cause the mother to carry her babies

about in search of another den, and thus to maltreat and
expose them beyond the limit of their endurance. An im-

portant point in the care of brood animals is to avoid any-
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tiling that is out of the ordinary run of their existence.

If possible, they should have the same treatment and the

same keeper at all times. The keeiier should see how the

young are getting on from day to day, and he should pre-

pare for this long beforehand by practicing, as a part of

his regular routine, whatever operations may be necessary

to accomplish this. By inspecting the dens daily he can

establish an habitual course of action on the part of the

animals which will disarm their anxiety when he essays to

examine their young.

A useful auxiliary in any fur-raising establishment is the

domestic cat, which is ever ready to adopt a family of help-

less young animals, regardless of pedigree or relationship.

Supporting a few extra cats on a fur farm is, in reality, the

premium paid for insurance against loss or damage to the

crop. In general, about the time young animals first appear

at the entrance of the den they are old enough to drink milk

and, therefore, to be weaned if necessary. If it is desired to

have them become very tame and to make pets of them, this

is the time to take them away from their mothers and bring

them up by hand. In no case should they be allowed to re-

main with the mother long enough to make her very thin in

flesh. As young animals are not inclined to be quarrelsome

a number of them may be allowed to run together in a large

inclosure during summer and early fall if several sleeping

boxes and feed pans are provided.

The principles of heredity that apply to ordinary domestic

animals apply also to these. Fine animals can not be ex-

pected from poor breeding stock. In selecting breeders, size,

color, temperament, and fur should be considered. There are

great possibilities of improving animals by selective breed-

ing, and the common policy of culling the poorer specimens

and keeping the best, if consistently practiced, will unques-

tionably result in breeds of much greater value than that of

the- wild stock from which they originated.

DISEASES.

The more common diseases affecting fur animals are

enteritis or inflamed intestines, pneumonia, diarrhea, and

degenerated kidneys, all of which may largely be prevented
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by judicious care in housing and feeding. Pneumonia re-

sults from exposure and is likely to attack animals that have

recently been trapped or shipped. It rarely occurs when they

ai'c kept in dry and well-ventilated quarters. The symptoms

of pneumonia are loss of appetite, dry nose, aiid rubbing of

throat and chest on the ground. Very little can be done for

animals suffering with this disease beyond giving them

clean, dustless bedding and keeping them in pens that are

warm and airy but free from direct drafts. Diarrhea is

caused by improper feeding. It should be the invariable

duty of keepers to take note daily of the excreta of animals

under their charge, and to change the diet of any showing

signs of this disease. An excessive proportion of vegetable

food, fats, and impure water ; fermented or putrid food
;
and

over-feeding are among the causes of this malady. A diet of

milk, eggs, and fresh lean meat, given in moderate quantities,

if begun promiDtly, is usually sufficient to correct any kind

of bowel trouble. Animals that are allowed to become fat

and remain so are almost certain sooner or later to die from

degeneration of the kidneys. In its later stages this disease

is characterized by emaciation, nervousness, and a bloodless

appearance of the tongue and gums. When an animal has

reached this condition there is very little chance of saving

its life. This disease may be avoided by not allowing animals

to become fat and by keeping those showing a tendency to do

so mainly on lean meat, fish, and milk.

The peculiarities of individual animals will not be neg-

lected by alert keepers. The moment one departs from its

ordinary behavior, the reason should be sought. If a regu-

lar meal is refused or neglected, a day’s fast followed hj a

change of food should be tried at once or sickness is likely

to follow. Particular pains should be taken to give ailing

animals a varied diet, clean water, and surroundings that are

sanitary in every particular. Sick animals and those newly

purchased should be kept in quarantine apart from the main
yard for at least three weeks. There is very little use in dos-

ing the smaller species. The tax on their vitality caused by
their struggles outweighs the effects of medicine. Those the

size of a fox can be treated with better prospects of success.

Injuries usually demand treatment. Shattered limbs

should be amputated. Simple fractures will usually knit
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satisfactorily if the limb is set with splints. Wild animals

taken in steel traps have survived, although maimed, after

having had the injured member bathed with spirits of tur-

pentine. An excellent antiseptic for fresh wounds is a 3

per cent solution of carbolic acid. Hydrogen peroxide is

useful in cleansing sores and old wounds.

In handling animals requiring medical attention studious

care and tact should be exercised. Minks, martens, skunks,

and fishers, which are very strong and lithe, may be treated

either in a small wire cage or in a slightly tapering funnel

or cone of wire netting, into wdiich they are driven until they

reach a point where they fit so closel}^ thej^ can neither ad-

vance nor turn about. They can be held there by a stick

thrust across the funnel behind them. Larger animals are

usualh’ picked up by the base of the tail or by means of

special tongs made to clasp the neck. They are frequently

rolled in a blanket or gTinny sack to keep them from biting

or scratching. Whatever is necessary to be done should be

undertaken quietly after due preparation.

CARE OF SKINS,

The first step in tlie care of skins is involved in the killing.

Skins of animals slamghtered by a blow are thickened and
bloodshot at the spot where the blow falls. A bullet through

the brain from a .22 caliber rifle kills an animal instantly,

causes no swelling of the skin, and results in very little blood

stain on the fur. The best results, however, are to be ob-

tained by means of an anesthetic, as carbon bisulphide or

chloroform, introduced into a clean, well-made box having

a tightly fitting cover. This method of killing is humane
and leaves the skin x^erfect. The more valuable animals, at

least, ought always to be killed in this manner, as blood
stains detract from the value of fur.

There are two ways of skinning fur animals, depending
upon the shape in which the pelt is to be marketed. Beaver
skins are always stretched flat, in a nearly circular shape,

both the hair side and the flesh side being thus made avail-

able for inspection. They are cut on the underside from chin
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to tail and from each foot along the inner side of the leg to

intersect the main opening nearly at right angles. The cus-

tomary way of stretching a beaver skin is to lace the edges to

a wooden hoop having a diameter somewhat larger than

that of the skin. This produces what is called a flat skin.

Pelts from the other animals under discussion are cut only

along the underside of the tail and from heel to heel across

the posterior end of the body, the skin being turned inside

out as the body is withdrawn. The tail, feet, and bases of

the ears are skinned out with care.

Such skins are drawn, flesh side out, over a tapering piece

of board, the shape and dimensions of which permit them to

dry in their natural size and proportions without wrinkles.

The forward end of a stretching board should be reduced to

a narrow tip that will project through the mouth of a skin

half an inch or ’more. When a skin is dry and shrunken,

a blow from a hanuner on this projecting tip will loosen

the board, v'hich otherwise could be removed only with

difficulty and danger to the skin. Stretching boards are

sometimes cut lengthwise in three pieces, or strips, the

middle one being a wedge, which makes them adjustable to

skins of different size and easily removed after the skins

dry. Skins thus prepared are called cased skins,’’ They
should be dried in a cool, shady, airy place without arti-

ficial heat, unless in a climate so damp that drying without

heat is impossible. Even then care should be taken to

prevent overheating. Fox skins are removed from the

boards and turned hair side out before they are entirely

dry. Other kinds of cased skins are sold flesh side out.

All skins should be divested of loose fat while they are

fresh, and those impregnated with fat, as skunk skins,

should be disposed of promptly. The effect of fat on skins

is to harden and break down the tissue, making them brit-

tle and worthless. Fox skins and others that are thin, firm,

and not greasy may be kept safely in cold storage or in

insect-proof cabinets lined with sheet metal, tarred roofing

paper, or other suitable material. The cabinets should be

kept in a cool place and so built that the skins may be hung
by the nose, and not laid in piles, as piling has a tendency to

lessen the fluffiness of fur.
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If one wishes to dress his own furs the following recipe

for a tanning liquor may be used, but time and patience ^

are required to produce soft, pliable skins, as the process is

largely one of manipulation: To each gallon of water add

one quart of salt and a half ounce of suliohuric acid. This

mixture should not be kept in a metal container. Thin

skins are tanned by this liquor in one day; heavy skins

must remain in it longer, and will not be harmed if left in

it indefinitely. When removed they are Avashed several

times in soapy water, wrung as dry as possible, and rubbed

on the flesh side with a cake of hard soap. They are then

folded in the middle, hung lengthwise over a line, hair side

out, and left to dry. When both surfaces are barely dry

and the interior is still moist they are laid over a smooth,

rounded board and scraped on the flesh side with the edge

of a worn flat file, or a similar blunt-edged tool. In this

way an inner la3^er is removed and the skins become nearly

white in color. They are then stretched, rubbed, and
twisted until quite dry. If parts of a skin are still hard

and stiff, the soaping, drying, and stretching process is

repeated until the entire skin is soft. Fresh butter or other

animal fat worked into skins while Avarm and then worlvied

out again in dry hardAvood sawdust, or extracted by a hasty

bath in gasoline, increases their softness.

COOPERATION OF BREEDERS.

Breeders of fur animals should bear in mind that coopera-

tion is the kejuiote of progress. If breeders of ordinary do-

mestic animals find it advantageous to form associations for

mutual help and encouragement, how much more will it be

to the advantage of fur farmers, wdio are dealing with a

group of animals neAA^ to domestication, to contribute their

individual discoveries to the common fund of information,

meet one another, discuss methods, adopt breeding standards,

and unite in an effort to place their specialty in a proper
light before the public, for there is considerable misappre-

hension regarding the character of their Avork.

Much of the improvement that has taken place in the Am-

rious kinds of liA^e stock has been due to the object lessens



506 Yearhooh of the Defcirtment of Agriculture.

afforded by public exhibitions. The breeders of fur-bearing

animals can help themselves individually and collectively by

consistently preparing their finest specimens for exhibition

at fairs and shows where people interested in animals as-

semble.

Too often the project to domesticate fur-bearing animals

has been judged superficially. For example, the possibility

that persons having animal pens may become poachers and

cajatiire young animals in the close season simplj" for the

purpose of killing them for their pelts later in the year has

frequently outweighed in man}’' minds the palpable impossi-

bility of satisfj^ing the demand for fur by any means other

than the domestication of fur bearers, and the practical cer-

tainty that as fur farming develops the present tireless pur-

suit of wild fur animals will decrease. As a result, fur

fanners in certain States have been obliged to pay annual

license fees, to give bonds, and to submit to various restric-

tions in the sale of breeding stock. In other States, however,

the owner of a fur farm has exactly the same property rights

in his animals and the same freedom in the conduct of his

business as the owner of a sheep ranch or of a poultry farm.

The cause of the fur farmer is intrinsically sound, and those

interested in it have only to unite and fairly state it to gain
popular support.



PUMPING FOR IRRIGATION ON THE FARM.

By P. E. Puller,

Irrigation Engineer, Office of PuNic Roads and Rural Engineering.

The most common method of supplying water to the

irrigated lands of the United States is gravity

flow from streams. A small but increasing area is supplied

by pumping plants, each of which serves a single farm

from a well. A gravity supply of water has increased so

much in cost that in many instances it is cheaper for a

farmer to pump his own water from a well than to buy it

delivered from a ditch by gravity. For this reason, prin-

cipally, there will be a greater development of individual

pumping. Added to it are the facts that in a great part of

the Great Plains region a supply from streams is not avail-

able and pumping from the ground water is the only means

of obtaining a supply, while throughout the humid section

of the East both natural conditions and the laws relating

to water are such as to make pumping the almost universal

means of procuiing water for irrigation. Many- large pump-
ing plants are lifting water wdrich is delivered through

canals to supply whole communities, but the plants supply-

ing single farms are much more numerous, and k is this

type vrliich is discussed in this paper.

In obtaining a water supply for inugation, cooperation has

many advantages, but the individual pumping plant also lias

many advantages and few drawbacks. The owner of an in-

dividual plant need not v;ait his turn to receive water from a

community source, but can obtain it when he wants it; no
vexing conditions are imposed ui3on him by contracts or

regulations, and his supply is not liable to be cut off through

the negligence or cupidity of others. If a farmer has a de-

pendable supply and a well-designed plant properly in-

stalled, he has only himself to blame if he does not get water

when he wants it and when his crops need it.

Ill computing the costs of pumping it is necessary to in-

clude interest on first cost, depreciation, fuel, and cost of

operation and maintenance. Mechanically it is possible to

507
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pump water through lifts of hundreds of feet and in almost

any quantities desired, but what is commercially feasible de-

pends upon nearness to supplies of equipment and fuel, cost

of these items, the crops which can be grown, and the mar-

kets for these crops. Consequently no limits of lift and cost

within which pumping is feasible can be fixed. What is

feasible at one time or place may not be so at another time or

place. In certain sections of California water is lifted more

than 300 feet, while in other sections lifts of 25 feet can not

be deemed practicable.

SIZE OF PUMPING PLANT.

The size of pumping plant needed to supply a given farm

depends primarily on the area to be irrigated and the water

requirements of the land, but is influenced largely by other

considerations. The plant must be of sufficient capacity to

supply to the land during any period of time the water

needed during that time, but where areas are small it may
be necessary to have a plant much larger than wmuld be re-

quired by the above considerations, since in applying the

water a very small stream can not be used to advantage.

Two methods of overcoming this difficulty are used—one to

install a pump of sufficient size to deliver an economical

stream, and the other to use a smaller pump and provide a

reservoir for storing the water until sufficient has accumu-
lated to make such a stream, A small pump ma}" be oper-

ated continuously, night and dajq while water is used only

during the day or only on occasional days. In view of fixed

charges, it is the part of economy to put in a small plant and
operate it for the maximum time possible, because interest on
the investment, and, to a large extent, depreciation, vary with
the size and are about the same whether a plant is idle or in

use. In most instances it is a question of the comparative
cost of larger pumping equipment and the reservoir. Where
electric power is purchased on a flat rate per horsepower per
yeaiq the decrease in cost of power made possible by the use
of reservoirs permitting continuous operation is a strong
argument in their favor. Water stored in reservoirs is sub-
ject to loss by percolation, however, and unless reservoirs are
lined to prevent such waste much of the water pumped will
be lost.
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It has been stated that a plant must be large

enough to supply to the acreage to be irrigated the quantity

of water required by that acreage within a given time. In

the arid region it is customary to estimate the depth of water

needed during the whole irrigating season of say, 5 months,

on the land to be served, and provide a pump that will de-

liver this quantitju If, for instance, a pump is to serve 80

acres in alfalfa, and it is estimated that the land should re-

ceive water enough in 5 months to cover it to a depth of 3

feet, it will be necessary to deliver 240 acre-feet in 153 days,

or 1.57 acre-feet per day, or 856 gallons per minute, operating

continuously throughout the season of 153 days. An allow-

ance should be made for necessary shutdowns, and it is prob-

able that a pump having a capacity of 400 to 450 gallons per

minute would be recommended for such conditions. A
stream of this size, however, is not large enough to use to best

advantage in irrigating alfalfa and it would be necessary to

install a larger pump or build a reservoir for storing water

during the night. A stream of 800 to 1,000 gallons per

minute could be used to much better advantage, would not

require storage, and would not require continuous operation

of the pump. “

In the semiarid and humid regions, where irrigation water

is used to supplement the rainfall and to tide over periods of

drought, the quantity of w^ater likely to be needed during

some short period rather than during the whole season gov-

erns the size of plant. It should be possible to give the entire

acreage one good irrigation within a period of two weeks.

As a broad general average, a good irrigation requires suffi-

cient water to cover the surface to a depth of from 4 to 6

inches. Taking 5 inches as the average and 80 acres as the

acreage, again, this will require a pump discharging 540

gallons per minute if operated continuously for two weeks,

or 1,080 gallons per minute if operated one-half the time.

As a rule, reservoirs are more adaptable to the semiarid

sections than to the arid, since in the former a large quantity

of yvater may be required to fill in a period of drought, in

which instance, if the reservoir were of sufficient capacity, a

small plant might be operated continuously during possibly

several weeks, thereby holding in the I’eservoir a large volume
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to be applied when needed in a relatively short period of

time.

Plate LXXXVII, figure 1, shows an alfalfa field of 150

acres at Deming, X. Mex., with plats or lands 20 by 330 feet

which are irrigated from a centrifugal pump delivering 2.5

cubic feet per second (1,125 gallons per minute). Plat-

LXXXVII, figure 2, illustrates the exterior of this plant.

It is but one of 22 similar pumps, ranging in capacitj^ from

800 to 2,000 gallons per minute, irrigating 1,000 acres. One
pump is situated at the highest point of each IGO to 200 acre

tract, the largest pumps supplying more than 160 acres, Tbe

pumps are vertical centrifugal, direct-connected to 3-phase,

60-cycle, 220-volt motors ranging in size from 35 to 50 horse-

power. The average depth to water level in that section is

IS feet. The total pumping head, which includes the draw-

down head, is from 60 to 70 feet.

TYPES OF PUMPS.

Three types of pumping plants, distinguished by the kind

of pump, are used for irrigation. The first type is that in

which some form of plunger or cylinder pump and driving

head is employed. In the second type some form of cen-

trifugal pump, either horizontal or vertical, is employed.

The third type is what is known as an air lift. Other types

of pumps, less commonly used for irrigation, are elevators

or chain pumps, rotary or cycloidal pumps, and screw pumps,
the latter after a modification of the principle of the

Archimedean screw.

The plunger or cylinder type of pump may include a

single-acting cylinder or a double-acting cylinder, or may
be a single-acting double plunger, a single-acting three

plunger or even a four plunger, all operating in one cylinder,

or it may be double', triplex, or quadruplex, employing two,

three, or four cylinders with single plungers.

'Wlien the single-cylinder type is employed it usually is in-

stalled in a cased well, while the use of more than one

cylinder requires a pit or dug well. In both cases the work-
ing head or that part of the pump operating the plungers

is situated upon the surface of the gi’ound with the cylinders

and plungers below water level.
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The single-cylinder pumps, whether they have one or more

plungers, usually are employed for pumping against high

heads—that is, where the water level occurs at 100 or more

feet below the surface. As a rule the quantity pumped does

not exceed 200 or 300 gallons per minute, although if a large

quantit}^ be desired such pumps may be used by employing

the two or three plunger arrangement. Tlie pumping head

in such instances usually is massive and is an expensive part

of the equipment. A cheaper installation, where quantities

of water up to 1,000 gallons per minute or more are desired,

is the vertical centrifugal pump, for which a pump pit may
be dug or a 24-inch or larger casing may be installed to a

depth sufficient to permit putting the pump within suction

distance of the lowest point to which the water level will be

drawn down by pumping, the well proper being continued

from the bottom of this pit to the required depth. Where
the water plane does not undergo material fluctuations and

occurs at a moderate depth, a pit, either rectangular or cir-

cular, may be sunk to water level or below, and properly

timbered or concreted. At the bottom thereof and connected

with the well extending below may be installed a horizontal

centrifugal pump, direct-connected to an elective motor or

(if the depth is not excessive) belted to some form of prime

mover installed upon the surface of the ground.

The air lift is utilized often for recovering water from
great depths, especially where considerable sand or sediment

is delivered with the water. There are two types of air

lifts—the direct displacement and the expansion types. In

either of these, however, the water is raised by compressed

air. wdiicb requires some form of compressor.

It is impossible to recommend a particular type of pumping
plant that will fit all conditions equally well, since a factor

influencing the choice of one type for one section might be

absent in another section. In some sections a preference is

shown for the deep-well pump of the plunger type, even for

large quantites of water, notwithstanding them higher first

cost and the fact that the centrifugal type would be more
suitable and give equal, if not better, results.

The choice of a type of pumping plant is often influenced

by the fact that a pump salesman has succeeded in selling a
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plant which operated satisfactoril3n Further installations

follow without regard to whether that type is the most

practical and feasible. In every case where a new installa-

tion is contemplated^ the matter should be submitted for

competent, impartial engineeiung advice before a particular

type of plant is adopted.

As a general rule the plunger tj^pe of pump is well suited

for lifting quantities of water from 100 to 500 gallons per

minute from depths beyond 50 feet, whereas the vertical cen-

trifugal pump is better suited for quantities of from 500 to

2.000 gallons per minute at depths beyond 50 feet. A hori-

zontal centrifugal pump is preferable for depths of from

10 to 50 feet, where electric power is available, even for

quantities as low as 100 gallons per minute; and where the

depth to water is as great as 50 feet and electric power is

not available, a horizontal centrifugal pump, located in a

dug pit and belted to an engine upon the surface with the

belt running at an incline, is to be preferred.

As a rule, the plunger pump will give a higher mechani-

cal efficiency than the vertical centrifugal pump, often as

great as 80 per cent when new, though where considerable

sand and grit is encountered the wear upon the plunger

leathers and valves often increases the slip or loss of water

around the plungers, so that the efficiency decreases rap-

idhq the average operating efficiency being about 65 per cent.

Under such conditions the vertical centrifugal pump, if ar-

ranged for ample lubrication of all vertical bearings by the

use of inclosed line shafting, will give less trouble and a

higher, more constant efficiency, and is more suitable. The
ordinary stock pumps of this type seldom attain efficiencies

above 50 per cent; therefore a propeidy designed and con-

structed, though more expensive, pumxa is to be preferred.

The horizontal centrifugal pump, if of the turbine type

for high heads or of the volute tjqDe for moderate heads and
correctly designed, is preferable to either of the other types

of pump, and always should be used where the depth to

water level is not so great as to make it impracticable. The
efficiency of such pumps usually is quite high, often 70 per

cent, and since there is practically no wear upon the hy-

draulic parts the efficiency may be maintained for a long
time.



Yearbook U. S. Dept, of Agriculture, 1916. PLATE LXXXVIL

•One of Twenty-Two Pumps Used for Irrigating Alfalfa
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Tlie centrifugal pump usnally is compounded; that is, a

stage is employed for each 50 feet in head to be contended

against, though in some instances where high speeds are

permissible a single-stage pump may handle water against

100 feet or more. However, the slip and short-circuit losses

tend to increase with the increase in head per stage ; hence

it is desirable to limit that head to 50 or 75 feet.

The air lift, even under the most favorable circumstances, •

is not an elEcient means of pmnping water, for the reason

that the air compressor which is a necessary part of either

the expansion or the direct-displacement type is not, nor

can it be, made highly efficient where air must be used at high

pressures, and, since the air pressure is proportionate to

the height the water is lifted in all but one form of lift,

it is seldom that conditions will warrant such low pressures

as will give even average high efficiencies in the compressor,

and though the efficiency of the air jet be. relativelj' high,

the loss in the compressor, in combination with the loss in

the jet, seldom gives a combined efficiency above 35 per cent.

The direct-displacement air lift usually is more efficient in

the water-expelling part than in the expansion system.

By '' efficiency ” is meant the ratio of the amount of work
accomplished to the- amount of work expended. For ex-

ample, if the theoretical power required to elevate a given

quantity of water in a given time were 50 horsepower, and
to accomplish that work it required the expenditure of 100

horsepower, the combined efficiency of the apparatus would
be 50 per cent. Evidently, then, upon the efficiency of the

plant dex:)ends the cost of the water pumped. But efficiency

is not the only factor to be considered, for the reliability?' of

the equipment is of great importance and may justify a sac-

rifice of efficiency. Why combined reliability and high effi-

ciency do not seem possible in the veiticai centrifugal pump
is not explained easily. Nevertheless, this seems to be the

case, whereas in the horizontal centxifugal pump high effi-

ciency and reliability are characteristic. Nor are efficiency

and reliability jointly possible in the air lift, where efficiency

is sacrificed to reliability. The plunger type of pump ap-

proaches closer to the standard of the horizontal centrifugal

pump in efficiency and reliability, provided the water is

relatively free from sand or grit.

54159 °—YBK 1916 33
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The efficiency- of the centrifugal pump (either vertical or

horizontal), unlike that of the plunger, is influenced very

greatly by fluctuations in head, and, unless the speed of the

pump can be varied to meet any variation in head from that

for which the pump was designed, its efficiency may be les-

sened considerably. For this reason it is important that a

test be made upon the well to determine its capacity at a

given draw-down, the exact head to be contended with thus

ascertained, and its value included in the specifications of re-

quirements submitted to the pump builders.

In ascertaining the draw-down a well need not be tested to

the full capacity desired, since the draw-down is proportional

to the quantity delivered, except when it affects more than

one-half of the inflow area of the well. That is, if a well

under test supplies 500 gallons per minute and lowers the

normal water plane 10 feet, then in delivering 1,000 gallons

per minute the water plane would be lowered 20 feet if the

water level is not drawn down more than one-half of the

total depth through which water enters the well.

FEATURES OF PROPER INSTALLATION.

Proper installation of a pumping plant is important if

reliability is to be assured. Massive and well-built founda-
tions are necessary for proper operation of the pump as

well as the engine, since ^veak foundations permit vibra-

tion, which leads to loss of power and unnecessary wear and
tear on the machinery.

Foundations should be of concrete, thoroughly mixed and
comprised ordinarily of 1 part of cement to 2 paids of sand
and 3 parts of gravel, and should be kept thoroughly wetted
for at least seven days after completion. The machinery
should be leveled by the use of iron wedges after alignment,

and the bases should be grouted thoroughly into place by the

use of cement gTout composed of 1 part of cement to 1 part

of clean, coarse sand. After this grout has become set thor-

oughly the foundation bolts should be tightened into place.

The matter of belt centers, that is, the distance from the

center of the engine shaft to the center of the pump, is of
prime importance. Short belt centers require very tight

belts, resulting in loss of power and efficiency. Where verti-

cal centrifugal pumps are used a quarter-twist belt is re-

quired, and such a belt should not require the use of idlers
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to provide belt tension or proper belt ali^Timent. Tlierefore

tlie belt centers in such instances should be from 30 to 35

feet, so that the weight of the belt ma}' provide the necessary

tension.

In some instances there is a tendency of the belt to climb

the pump pulley when the plant is being shut down, and if

the belt becomes slack there also is a tendency for the belt

to run off the pulley at the lower side. To prevent this

trouble it is well to provide four guide idlers close to the

pump head, two at the top and two at the bottom edges of

the belt, which will come into play only when needed.

Where an open belt is used, as in belting from the engine to

a horizontal pump located in a pit, belt centers of 25 feet will

be ample, although this will be determined largely by the

depth of the pit, since the pulling side of the belt should be

on an incline of with the horizontal. Where plunger

pumps are employed an open belt is used and the centers may
be 20 to 25 feet.

An effectual means of sight feed lubrication should be pro-

vided for both the engine and the pump, for, while the engine

tisualty inherently has provision for such lubrication, the

pump sometimes requires a separate oiling system.

Large internal-combustion engines, of sizes above 25 horse-

power, should be arranged for starting by air. This requires

a small air compressor arranged for driving from the main
engine or from a small auxiliary engine. The air for starting

is stored in tanks, which should vTthstand pressure up to

250 pounds per square inch.

Probably the most impoiffant item in connection with a

pumping plant is the engine-cooling system, and great care

should be exercised in supplying the feed water so as to

eliminate sand or sediment. The best plan for cooling is one

in which a large tank is provided and connection from the

bottom of the tank is had with the lowest point upon the

engine circulating jacket, tlie tank being placed so that its

bottom is on a level with the bottom of the engine cylinder.

The small circulating pump should be so connected as to

deliver water into the connection at the bottom of the cylin-

der and permit a flow of water from the pump around the

engine cylinder or into the bottom of the tank, or both. The
outlet from the top of the cylinder jacket should be ar-

ranged so as to discharge into the tank or into a waste pipe-
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discharging into the main pump discharge bay. The small

pump should be piped so as to permit also connecting in

series with the circulating system. In this way failure of the

main pump to furnish an immediate supply, or failure of the

small pump to operate, wmuld permit circulation of cooling

water by siphon action. Figure 55 shows an excellent ar-

rangement of the circulating sj-stem. Provision should be

made for draining the entire system in case of freezing

temperatures.

The plant should include a galvanized-iron fuel-oil storage

tank having a capacity of from 2,500 to 10,000 gallons, de-

pending on the size of the plant. It should be installed in

a curbed well so as to make possible its removal in case of

needed repairs. It is important that the tank have a tight

cover to prevent eva]poration of the oil

/?

Fig. 55.—Small internal-combustion engine, with cooling system.

Careful attention should be given to housing the plants

Dust must be kept out. Concrete foundations are best, while

brick, adobe, and concrete blocks are better than lumber or

galvanized iron for the building materials. Galvanized iron

is satisfactory^ for roofing if the joints and corrugations are

brought to a tight fit by the use of a filler between it and
the wall plate. The engine room always should have a con-

crete floor. The belt-i'ace housing may be of corrugated

iron. A substantial derrick should be over the well and
pump and should be fitted with cable blocks and crab for

lifting the heavy pump parts in case immediate repair

should be necessary in the midst of an irrigation period,

when delay in irrigating might prove disastrous to the crop.
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Such breakdowns should be anticipated and every facility

be immediately at hand so as to permit quick pulling of

the punq^ and immediate repairs thereto, wuthoiit the neces-

sity of improvising some form of derrick or hoisting

apparatus.

There are four kinds of belting which may be used for

driving the pump—leather, rubber, canvas, and composition.

For dry, arid climates leather is to be preferred
;
rubber will

give excellent results under moist conditions, but is not

nearly so long lived as leather
;
canvas is cheaper than either

the leather or rubber, but is very susceptible to climatic con-

ditions
;
composition costs as much, w^ears as well as leather,

and is not alfected by moisture.

WELLS.

Eegarded in the proper light, the pumping plant is the

heart of the farm. Upon it is dependent the value of the

land as w-ell as the successful cropping. It should be well

installed, and include only the best of efficient machinery,

capable of withstanding heavy and continuous strain. But
without an ample and dependable water supply the best of

pum]3ing-plant equipment would be valueless, and a depend-

able and ample water supply could not be obtained if the

proper type of well %vere not employed, notwithstanding the

underground water-bearing material might be adequate.

Two types of bored wells are in use generally—one in which
the strainer is perforated before the casing is inserted, and
anothei in which the perforations are made after the well

casing is in. There are several kinds of perforated casing,

such as the strainer in which rectangular slots are punched
in galvanized sheet-iron which is formed into sections and
riveted together as it is inserted; the shutter strainer, of

heavy sheet steel wuth slits punched around the casing and
formed at the top of the slits so as to produce a shelter, as

it were, over each slit
;
and a strainer of steel piping liberally

drilled with one-half inch holes and wrapped -with a trape-

zoidal or triangular section wire, the width of the spaces be-

tween the wires being varied to cori*espond with the forma-
tion in which the strainer is to be used. Casing perforated

after being inserted in the well may be either screw casing
or what is known as ‘^stovepipe” casing, the latter being
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pni])joyeJ more commonly because of the ease svitii which it

may be perforated.

Generally, for sand or sinaihgravei foiinatinu-, one of tlie

perforated strainers will give the better results, whereas if

the formation be of coarse bowlders and large graoel very

satisfactory results wdll be obtained wdth casing perforcited

after it is inseided with slots 6 to 8 inches long, four each

around a given section, each set from 4 to 0 inches above

the other. Where stovepipe or screw casing is used ir is

installed as the well is drilled by the use of what is called

a cable rig, or commonly a churn drill, whereas where per-

forated strainers are employed they usually are set in the

well after it has been drilled, and a rotary drilling rig is

employed for such purposes.

Ill drilling wells it is best to penetrate the entire depth

of water-bearing material, since the greater the inflow area

within the well the less will be the draw-down for a given

quantity of water.

Quite as important as the well itself is the matter of de-

veloping it after it has been drilled and the casing installed.

The flow of water depends upon the effectii'e size of tlie soil

givain comprising the water-bearing material, which may be

very greatly increased by removing all of the fine sand or

finer gravel. This would be justified even if the expense

were one-half the initial cost of the well. There are several

methods of developing wells, the more common of which is

the use of a wood plunger bolted to the end of the drill

stem, which is churned up and dowm so as to force the water

outward and inward through the perforations'. Special

forms of water-developing jets are available which are really

more effective than the wmod plunger. Very frequently the

flow from a well may be increased several hundred per cent

by such development. In all of the 72 wells installed in

comiection with the Portales, N. Mex., irrigation project the

flow' into the wells wiien the w^ells were installed and tested

seldom exceeded 300 to 400 gallons per minute, but after per-

sistent development the flow was increased to from 1,000 to

2,000 gallons per minute. While a well w^ill develop to some
extent under ordinary pumping, it is not best to depeiid upon
that alone.
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It also is a wise provision to have chemical analyses made
of the water recovered from a given section before large

investment is made in a pumping plant, since the water

often may contain harmfid salts.

COST OF PLANT.

A iirst-class piunping plant, including well, may he in-

stalled, under average conditions of head and capacity, at a

cost of from $5,000 to $7,000, with ample capacit}^ to irrigate

100 acres of average forage crops. A smaller plant with

a capacity of several hundi'ed gallons a minute may be in-

stalled complete, including the well, for $2,000 or less if

watei'-supply conditions are favorable. The cost 'of a reser-

voir may be $500 or even $1,000 if it be concrete lined. As
heretofore stated, the operation of a pumping plant should

extend over as great a period of time during an irrigation

season as possible, so as to reduce the unit overhead cost.

COST OF OPERATION.

Efforts are being made continually to construct pump-
ing-plant machinery with a view to operation without the

necessity for constant' attention, but while manj^ plants are

so operated, the only attention given being an occasional

visit each day during ojoeration, this procedure is hazardous,

and if any part of the equipment were to fail during oj)era-

tion the engine or pump mightj be destroyed and the cost

of repairs exceed the cost of continuous labor and attendance

which might have been supplied. If, on the other hand, the

distribution system is so laid out as to permit diversion of

water to a given number of plats and the s;^/stem be of con-

crete pipe or concrete-lined ditches (which, of themselves, do

not require attention), the operator of the plant may set the

gates for certain delivery and then return to the j>lant

and devote the gveater part of his time to its operation.

An engine that wull use a low' grade of fuel oil is desirable,

since the cost of such oil usually is about one-fourth or one-

third that of gasoline. The better type of semicrude-oil en-

gines will deliver from 8 to 10 horsepow^er hours per gallon

of semicrude oil knowm as “tops” and having a density of

from 25° to 80° Baume. This fuel may cost on an average

of froDi 3 cents to 7 cents f>er gallon, delivered.
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Lubricating oil is an imj^ortant factor in the cost of op-

eration of gas engines. Particularly is this true of a large

engine, though if it be kept in proper repair, so that the

lubricating oil does not pass by the piston rings and into

combustion ^ith the fuel oil, a much lower consumption of

lubricating oil ma^^ be obtained.

Interest and depreciation always should be included as an

item in the cost of the operation of a pumping plant. Fur-

ther, a maintenance charge should be made so as to provide

funds for repairs and maintenance of the plant up to the

highest standard. Usually the dejareciation on internal-com-

bustion engines is as high as 15 per cent. The interest

charges vary with the prevailing rates in the particular lo-

cality. Using 15 per cent for depreciation and 8 per cent for

interest and adding the cost of fuel and lubricating oil (the

former at 3 to 7 cents per gallon and the latter at 40 cents

per gallon) as well as a continuous supervision labor charge,

the average cost per acre-foot of water for each foot of head

it is elevated may vary from 4 cents to as much as 15 to 20

cents. Thus, if the pumping head were 100 feet, the total

cost would be $4 to $20 per acre-foot. This cost will be

varied, depending upon the amount of time charged against

plant operation.

In comparing such costs with the cost of water under a

gravity project, interest and depreciation must be charged

similarly against that source, as well as cost of ditch cleaning,

maintenance, cultivation against weeds, etc., when the com-
parison between the two projects would not be so greatly to

the disadvantage of the pumping plant as might appear.

Where electric power is available, considering the high de-

preciation and possible annoying' shutdowns for repairs in-

cident to gas-engine plants, together with the fact that op-

erative labor may be almost entirely eliminated, a cost of 2

cents or even more per kilowatt may be comparable to the

cost of the same amount of power from a gas-engine plant.



OPENING UP THE NATIONAL FORESTS BY ROAD
BUILDING.

By 0. C. Merrill, Chief Engineer^ Forest Service,

S
OME day in the not far distant future the farmer in

Kansas, Oklahoma, Nebraska, the Dakotas, or indeed

in any of the great farming States, may, when the work
of harvesting is over, pack tent and camp equipment in

his automobile and, with his family, seek needed rest and
recreation aln\ost anywhere in the mountain reaches of the

National Forests, east or w^est. He w^ill be able, if he so

desires, to journey at his leisure, camping where fancy leads

him and untroubled by the need for maldng a town or set-

tlement each night. He may go by ways hitherto closed to

all but the adventurous tourist with saddle horse and pack

outfit, through the mountains of Colorado, with their snow-

capped peaks and green parks, or into the beauties and

health-giving air of the high Sierras of California, the coast

ranges of Washington and Oregon, the northern Kockies, or

the cool altitudes of the Southwest. Should the matter of

distance or his own fancy turn him eastward, he will be able

to penetrate the Southern Appalachians, with peaks green-

clad to the summit and bathed in the soft haze which gives

to the southern mountains a peculiar beauty of their own.

Similarly, the farmer living within the boundaries of the

National Forests may find what now is often lacking—quick

and easy contact with markets for his produce and with

sources of his supplies. Forest communities, now isolated

through lack of good roads or even any roads at all, will be
brought into touch with the outside world. All this is made
possible by the section of the Federal aid road act, signed

by the President on July 11, 1916, appropriating a million

dollars a year for 10 years for the construction of roads

within National Forests. This sum, however, represents but
half, or perhaps less than half, of the amount which will

521
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probably be spent for National Forest roads in the next 10

years, over and above the amount ordinar% spent each

year by the Forest Service, for the law provides that an

equal amount shall be contributed by the States and coun-

ties concerned. So as much as $20,000,000 ought to be

available between now and the year 1927 with which to

open up the National Forests for the benefit of those who
live in or near them, and for the vast number of other

Americans who may wish to use them as places in which to

find health, rest, and recreation.

When, in 1905, the National Forests were placed mider the

administration of the Forest Service, they were practically

without roads and lacking in trails. They were, moreover,

in serious danger of burning up, because there were no means
of • transporting men and supplies quickly to the scene of

fii'es. Before very much could be done, therefore, in the

way of building roads primarily for the use of the public, it

was necessary to give the Forests road and trail systems that

would make it possible to protect them from the fire menace.

In the last 10 yeai*s, with the money available from its regu-

lar appropriation, amomiting in aU to about $1,500,000, the

Forest Service has built or I'epait'ed about 2,000 miles of road

and about 25,000 miles of trail in the National Forests.

These, while serving their primary object of administration

and protection, have, to a certain extent, made the Forests

accessible to the public. But when one considers the vast-

ness of the Forest areas and the lack of roads at the begin-

ning, one can see that, so far as opening up the Forests to

the public is concerned, the work which it has been possible

to do with the money available from the regular appropriar-

tion for the Forest Service amounts to relatively little beside

the total road work that needs to be done.

The National Forests total 155,000,000 acres, an area con-

siderably larger than the German Empire. They contain the

highest altitudes and the roughest topography in the United
States. The greater number of them are in the mountains
oi die West—the Rockies, the Sierra Nevadas, and the Coast
Range—thoughland has beenbought, and still is being bought,
for National Forests in the White Mountains and in the
Sfouthern Appalachians. Within their boundaries axe any
number of mining camps, small agricultural communities,
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mid indiTidutil farms. Settlement at fii^st was on the

more accessible lands along the margins of the Forests or

in the river valleys. Gradually, however, as the remain-

ing agricultural land in the Forests has been classified and

opened to settlement, the less accessible areas have been

taken up, making the need for roads more urgent than ever.

Counties, and even individuals, have built roads when money

vras available, and the Forest Service has done what it could

with the funds at its disposal, but in spite of all this hundreds

of settlers witliin the National Forests still have no means of

communication with the outside world better than a pack

trail. As other remote areas of agricultural land in the For-

ests are opened to settlement, this condition will, of com'se,

become worse instead of better. The convenience and well-

being of the settlers, and the development and use of the

Forests’ agricultural resources, call for an adequate system

of roads in the shortest practicable time.

And if there is need for giving the population mthin the

Forests an outlet to the rest of the world, there is just as

great a need for giving the people of the country in general

means for getting into the Forests: for nowhere else can one

find such unUmited opportunities for every Idnd of recrea-

tion. The most rugged and impressive of mountain scenery,

forests of spruce, fin, and pine, high meadows deep in mouii-

tain veild flowers, beautiful lakes reflecting the snow-clad

peaks around them, and shaded trout streams arc there for

the nature lover, the fisherman, or the vacationist who
desires onh" rest and change of scene m the great outdoors.

As things are at present, most of these places can be reached

only after days of travel on foot or with saddle and pack

horse. Roads would make them accessible, by automobile

or other conveyance, to thousands of people, at a relatively

small expenditure of money and time. Even to-day one of

the commonest sights during the summer months on such

of the National Forests as are traversed by good roads is

the automobile camper with tent and other necessary

equipment and mth family or friends in his car, seeking

pleasure and rest in the mountain country. The licenses

which the cam carry show that they come from many
Stales, near and distant—New York and Pennsylvania tags

may be seen almost mij day in the National Forests in
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Colorado or even in California—but chiefly from the Plains

States and other fanning regions of the West and Middle

West, The automobile has solved for many farmers the

problem of a means of obtaining a vacation trip for them-

selves and their families. Hotel expenses there are none,

and food may be obtained at reasonable prices from ranches

and farms along the way. To take a family of three or

four on the railroad would mean a separate ticket for each

member; yet scarcely more gasoline, if any, is used when
that many persons are in the car than when it carries but

one. These are some of the reasons why automobile camp-

ing has increased so tremendously in the last two or three

years, and why it promises to increase stiU more in the next

two or three. And just as the motor car has met the ques-

tion of how to make the vacation trip, so before very long

will the National Forests answer the one of where to go.

For those who desire to spend more time on the Forest

than is ordinarily consumed by a pleasure trip there are

almost innumerable sites for summer homes. Such of these

as are at present easily accessible have been developed and

advertised by the Forest Service, and a largo number of per-

manent camps and cottages have been erected in the Forests

by those who wish to spend their summers among the beau-

ties of the mountains. The cost of a permit for a summer-
home site ranges from $10 up, according to location, size of

lot, character of building which it is planned to erect, etc.,

but is very seldom more tnan $25, and usually less. New
roads will, of course, make many more summer-home sites

available for use. Summer communities will grow up along

the shores of many of the beautiful lakes in the western

mountains, now practically inaccessible, and in other places

to which the view or surroundings lend a special attractive-

ness. Good roads, too, will undoubtedly bring hotels, as

they do everywhere else, for those who wish to visit the

Forests without the need of camping.

In 1912 Congress stipulated that 10 per cent of the receipts

from the National Forests should be expended, under the

direction of the Secretary of Agriculture, for the construction

of roads and trails; and it was from this date that road build-

ing on the Forests, primarily for the benefit of the public,

really began. As long ago as 1906 Congress provided that
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F-2S3I4A

Fig. 1.—How Even Grades are Secured on National Forest Roads.

A switchback and fill on the Sedalia-Decker Springs road, Pike National Forest, Colo.,
with retaining wall of broken rock.

F-I405A-OCM

Fig. 2.'-Crossing a Rock Slide on the Payette National Forest,
Idaho.

A retaining wall of broken rock is built on the upper side of the road to protect it from
slides, and another on the lower side to prevent washing.
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10 per cent (later increased to 25 per cent) of National

Forest receipts should go to the counties in which the Forests

are situated, for roads and schools; but little or none of the

money thus appropriated, amounting so far to about S5,000,-

000, has been spent for roads inside the Forests, the various

counties preferring to use it in the more thickly settled

localities outside.

^Vhat has been accomplished since 1912 is the i^epair of

6S0 miles of road in the National Forests and the construc-

tion of 860 miles of new ones—1,440 miles in all—at a total

cost of $1,157,000. Of this sum $780,000 represents 10 per

cent of National Forest receipts for the three years, together

with certain moneys available from the regailar Forest

Service appropriation, while $337,000 was contributed by
States, counties, and private cooperators. Here, specifi-

cally, are some of the things that have been done with a

few hundred thousand dollars: Twenty-six miles of road,

\yith a maximum grade of 6 per cent, have been built be-

tween the Big Basin, in Montana, and the Bitterroot Valley,

replacing an almost impassable road, with grades as high as

25 per cent. Work is nearly complete on a road from

Jacksons Hole, Wyo., over the Teton Pass to the raihoad

at Victor, Idaho. The closing link has been built in a road

connecting the Flathead VaUey, in Montana, with the

Inland Empire territory. A road is under construction in

California which will open for the first time the agricultural

lands along the valley of the Trinity River. Another road

in the same State w'ill furnish access to summer camping

grounds for residents of the Imperial Valley. A road

recently completed across the Powell National Forest, in

Utah, has opened communication with a settlement in the val-

ley of the upper Colorado, hitherto practically shut off from

the rest of the world. Roads across the Rabbit Ears Pass

and the Cochetopa Pass, in Colorado, will open up large

sections of the Routt and Cochetopa National Forests to

freighting and tourist travel. These are by no means ah of

the roads that have been built or on which work has begun

since the 10 per cent fund became available, but they serve

to show how a start has been made in opening up the National

Forests to general public use.
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In the actual work of road building the policy is to con-

centrate available funds on a few projects at a time, and to

complete these rapidly, rather than to scatter money among

a multitude of projects and get very little in the way of an

effective road system. One good road that connects up

with an existing road leading to some center of population,

or that gives an outlet to a railway, is worth two indifferent

roads that lead nowhere in particular. Reconnaissance

surveys nave been xnade to determine the approximate

location and cost of the roads most urgently needed, and

the various projects arranged in the order of their relative

importance. In this way it is possible to allot the money
for road building, as it becomes available, with the certainty

that it will be used to the best advantage. Engineers of the

Department of Agriculture have kept in touch with the

highway departments of the various States in which National

Forests are situated, in order to insure coordination between

Federal work and that of the local governments.

The character of traffic on the National Forests has seldom

justified the construction of expensive surfaced roads.

Medium-width earth roads, well graded and drained, are

the kind which have been built. With conditions as they

are on the Forests, a -single-track road with a low grade has

proved much better than a double-track road with a steep

grade. Roads which prove to be too narrow can be widened

without destroying what is already there, but to change the

grade means rebuilding and complete loss of the original

investment. Heavy grades on mountain roads that often

have a steady upward ciiinb of 16 or 15 miles before the

crest of the divide is reached make travel by home-drawn
vehicle, or even by automobile, a slow and difficult pro-

ceeding. Six per cent has been used as the maximum grade

for National Forest roads wherever practicable. All roads,

moreover, are side ditched, with protection ditches as needed

and good-sized culverts at frequent intervals.

In one case a road seemed to be urgently needed on a

- National Forest, though of a kind too costly and of too little

economic utility to justify its construction by the Forest

Service or by the State or county concerned. This is the

so-called Pikes Peak Highway, in the Pike National Forest,

completed in the summer of 1916, extending from the town of
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Cascade 17 miles to the summit of Pikes Peak, The peak,

which attains an altitude of 14,109 feet aboTe sea level, is a

Mecca for tourists from all over the United States. Before

tliis year, practically the only means of reaching the top,

other than on the back of a burro, was by a cog railroad. An
opportunity for automobiles to reach the summit was desired

by the local people, and accordingly the Secretary of xVgii-

culture gave a permit to a private company to construct a

road, after approving the amount of toll to be charged. The
permit provides, among other things, that at the expiration

of 15 years and at intervals of 5 years thereafter, the company
may be required to transfer title and interest in the road to

the United States on payment of an amount equal to its

physical value, or the Secretary of xigriculture may instead

impose an annual rental and have the right to fix toll charges,

if necessary, to protect the public. It is not the policy of the

Government to sanction the construction of toll roads in the

National Forests, but since neither State nor Government
funds were available for this much-needed development of the

scenic resources of the Pike Forest, an exception was made
in this particular case.

Once a National Forest road is built, everything possible is

done to keep it in a proper state of repair. With the long dry

spells and the short heavy rains and deep snow, along with

alternate melting and freezing, common on most of the Forests,

even the best built road would soon be ruined without some
effective system of maintenance. With proper maintenance,

on the other hand, the kind of material usually found on the

Forests will produce excellent roads. On the more impor-

tant roads patrolmen are being employed during the season

of traffic to keep ditches and culverts open and to drag and
crown the road whenever necessary. If the cost of main-

taining National Forest roads remains as low in the future as

it is at present, the system will, it is hoped, furnish an object

lesson in the economy of intelligent maintenance over inter-

mittent repairs.

Though much has been accomplished in the way of road

building in a relatively short time, it would take a great

many years to provide the National Forests with even the

skeleton of a road system if dependence had to be placed

solely on the 10 per cent of Forest receipts and such other
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money as tlie Forest Service could spare from its regular

appropriation. For while it is true that the potential value

of National Forest resoui*ces is exceedingly great, the money
receipts from the sale of timber and from other uses are in

many cases at present very small, due mainly to the very

lack of roads that the 10 per cent fund was meant to remedy.

A Forest that is inaccessible can not be used, and so can pro-

duce little or no revenue. Therefore, mitil the National

Forests were given some sort of road system, relatively httle

increase hi receipts could be expected, and correspondingly

little mcrease in the funds available for road building. To
meet this situation, the Secretary of Agriculture, in his

report for 1914, made the foUowhig recommendations:

In such regions [National Forests] the Secretary of Agricultiue should be

authorized to make a study of the local conditions and to gather all the data

necessary to formulate a plan for public-road development based on local

needs. These plans should be carried into sufficient detail to provide a

reasonably accurate estimate of the cost of the road construction which it

is proposed that the Government shall undertake. They should be accom-

panied by careful and conservative appraisals of the value of the National

Forest timber in each locality and a forecast of the future income which the

Forests will bring in from all sources. On the basis of the showings of fact

regarding the value of the Government’s property, its potential income-

yielding capacity, and the needs of the public, Congress should be asked to

appropriate for the construction of projects recommended by the Secretary

of Agiicultoe.

The result of this was the clause in the Federal aid road

act appropriating $1,000,000 a year for 10 years for National

Forest roads. The Office of Public Foads and Fural Engin-

eering, through cooperative agi'eement with the Forest Serv-

ice, will make surveys, prepare plans and specifications,

and supervise construction. By this arrangement the admin-
istrative experience and knowledge of local conditions pos-

sessed hy the Forest Service is combined with the technical

equipment of the Office of Public Roads and Rural Engineer-

ing to insure the best results in the shortest time and at

the least cost.

In deciding between the various projects proposed in each

State, a number of things wiU have to be taken into account.

Some of these are the relative public need for each road, to

how great an extent it will help to develop resources upon
which settlers or communities are dependent, and its relation
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to the State or county highway system. The amount of

cooperation offered by the State or counties and the amount
of Goyernment money apportioned to the State wilh of

course, also he considered. Once these matters are settled

—

and the aim will be to settle them c[uickly—the actual work
of construction can begin. The money that should be avail-

able during the next 10 years will serve to build many miles

of road in the National Forests. Many of these ne^v roads,

besides serving their economic purpose, will be scenic high-

wa3"s unsurpassed elsewhere on the continent in the views

which they will unfold to the traveler. Neaii}^- ail of them
will lead to places where Nature has wrought in one medium
or another—in beauties of mountain, valley, forest, or

stream—her finest and most inspiring handiwork.

Viewed in its broader aspects, road building is but part,

though a very important part, of the larger work of develop-

ing the resources of the National Forests in a way to insure

their Vvidest pubhc use. The Forests w^ere set aside, not as a

domain locked up and hidden, a far country closed perma-
nently to use and enjoyment, but as a storehouse from which
the people of the United States might forever in the future

draw wood and water, and where they might find pleasure,

rest, and health amid scenes of beauty. In so far as the

roads to be built in the next 10 years, bring this plan of

National Forest development nearer to com^pletion, they wiU*

serve a broad public purpose and meet a pressing public need.
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A GRAPHIC SUMMARY OF WORLD AGRICULTURE.

By V. G. Finch, Formerly AssUta 2it in Agricultural G-eogrcipluj, Office of Farm
Management

;

O. E. Baker, Agriculturist, Offiice of Farm Management, and
11. G. HAINSWORTH, Head Draftsman, Office of Famn Managejnent.

T he United States has a greater acreage of land in crops than

any other nation, except possibly China, for wdiich statistics

are not available. The total acreage of land in crops in the United

States is nearH equal to that of all Europe, excluding Eussia. The
other important agricultural nations, arranged in descending order

of importance according to crop acreage, are Eussia, India, Germany,

Austria-EIungary, Argentina, France, Italy, and Canada.

The United States also has a greater crop acreage per capita of

population than any other of the great nations of the world, except

the sparsely settled countries of Canada and Argentina. In the

United States in 1909 the number of acres of crops per person was

3.5, and of improved land, 5.2; whereas in the Old World the acres

of crops per person ranged from about 0.2 acre in Japan and 0.4

acre in the United Kingdom to 1 acre in Germany, 1.5 acres in

France, and 1.6 acres in the Russian Euipire.

The population of eastern and southern Asia has increased com-

paratively slowly in recent times, being frequently reduced by
famine, but the poi)ulation of Europe has increased manyfold during

the x)ast century and has now in several countries attained a density

exceeding that of the Orient. According to the latest statistics,

Belgium has a density of population of about 670 persons per square

mile, the United Kingdom 380, Japan 370, Italy 330, Germany 820,

India (British) 220, Austria-Hungary and China (proper) 200, and
the United States 34.

The large amount of improved land ])er person in the United

States and the large amount of arable but less valuable land yet

unimproved, probably almost equal to the improved land in area, is

in striking contrast to the great density of population across the

oceans. Herein lies the basic cause of the difference in economic

well-being between the Old World and the Kew, and of the current

of westward immigration. The best statistical evidence indicates

that population in the United States is now increasing somewhat
more rapidly than tlie acreage of cropped land. The maximum
acreage of improved land per capita, 5.7 acres, was attained in the

census years 1880 and 1890 and dropped to 5.5 in 1900 and to 5.2 in

1910. ' The higher prices of farm products are in x>art a resultant

of this pressure of population upon the food supply, and are in turn
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an important factor in producing the increased yield per acre and
the trend toward more intensive types of agriculture. Although

the acreage of cropped land per capita, has decreased for 20 years,

more intensive methods of agriculture and higher yields per acre

have prevented an appreciable decline in the per capita production

of crops. Taking as a criterion the six more important food crops,

corn, wheat, oats, barlejp potatoes, and rye, the average production

was higher in the two five-year periods, 1906-1910 and 1911-1915,

than in the previous five-year periods for which figures are available.

Esiiniatccl acreage of land in crops, and food production of the principal

countries.

Coumry.

!

Estimated
acreage of

landincrops.^

Estimated
population.!

Esti-
mated
acres of
crops per
capita.

Estimated pro-
duction of se-

lected food

ui <vi

bushels of

W’heat
(average of

1911-1913).

2

Estimated
production
per capita
of selected,
food crops
in terms
or bushels
of wheat.

United States 318,520,000 91,972,000 3.5 4,170,690,000 45.3

Russian Empire s ^ 275, 509, 000 175, 138,000
:

1.6 3,051,135,000 17.4

China (proper) j 400, 000, 000 302, 000, 000 1.3

India (British) 219,192,000 244,268,000 .9 1,910,751,000 7.8

German Empire 05,445,000 07, 812, 000 1.0 1,442,349,000 21.3

Austria-Hungary 62,190,000 49,211,000 1.3 1,035,573,000 21.0

Argentina 60, 529,000 7,979, 000 7.

6

' 6 449,086,000 56.3

France 59,128,000 39,002,000 1.5 707,515,000 17.9

Italy 51,309,000 36,120,000 1,4 346,757,000 9.6

Canada 36, 939, 000 7, 180, 000 5.1 505,219,000 70.4

United Kmgdoin 19,413,000 45,371,000 .4 251,892,000 5.6

Ansti'alia 14,683,000 4,951,000 3.0 122,258,000 24.7

1 Statesman’s Yearbook, 1916, except for TJnitod States and China.
2 The relative valne, vUthont reference to protein ratio, of the different food crops per bushel used in

compiling this tabic is based principally on Danish experiments in feeding and is as hllows: Wheat, 60;

corn, 56; rye, 50; oats, 32: barley, 48; potatoes, 10; clean rice, 60; millet, 4S; sugar, equivalent to wheat.
s Exclusive of Finland.

4 Exclusive of 95,756,000 acres of meadows.
6 Rough estimate.

® Average of 1912-1914.

The following maps of the world’s agricnlture are designed to

furnish a convenient means of comparing the geograpliic distribu-

tion and density of production of the more important crops and
farm animals in the United States with the distribution and density

in foreign countries, while the graphs at the bottom of the maps
visualize the relative imj)ortance of the United States in the world's

production and markets. The system of uniform-sized dots employed
to show distribution does not permit of an easy computation, of totals,

but the value of the dot is shown for each map, and from the graphs
the acreage or production of the important countries can be approxi-
mately determined. Since acreage is less subject to fluctuation than
crop production, and since it affords better comparison of the im-
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portance of one crop with another, statistics of area have been

mapped so far as figures were available. In the maps of rice, cotton,

tobacco, sugar, and coffee, however, it was found necessary to use

statistics of production. All the maps represent an average of the

years 1911, 1912, and 1913, compiled from olEcial reports, except in

the case of the United States, for which the statistics collected in

the census of 1010 were used, and in that for the provinces of Russian

Asia, which refer to the two years 1912 and 1914.

Because of the distortion resulting from any attempt to represent

the curved surface of the earth on a fiat map, the ratio of dot area

to land area is not the same in all portions of the map, which is a

Mercator projection. The density of dots in any section of the map
is strictly comparable only with that of other places in the same

latitude.

Data are lacking for some countries or provinces, particularly for

China and the native states of India, and in such cases hachuring

has been employed to show the probable distribution and density.

The following table provides a summary of the more important

statistics. graphically portrayed in the maps and graphs:

Production of 'prmcipal crops in the principal countries: Average for 1911-1913,

Country. Com. Wheat. Oats. Rye.

Bushels. Bushels. Bushels.
;

Bushels:

United States 2,701,074,000 704,995,000
: 1,154,134,300 36, 721,300

Eussian Empire

India

78, no, 000

87,526,700

727.133.300
;

369.612.300

160, 238, 700

1,050,574, 700 935, 010,300

German Empire 595, 660, 700 455,181,700

Prance 20,557,000 324, 136, 700
i

309,380,300 48, 078, 700

Austria-Himgary 210,855,300 247,141,000 1 245,937,700 163,640,000

Italy 100,245,300 190,840,000
^

37,582,700 5, 390,300

United Kingdom 61,297,300

155,828,300 i

179,359,000

65,311,000

1, 666, 700

Argentina 1 251,875,300 1,748,300

Canada 17,636,000 228,933,300 387,159,000 2, 406,700

Australia 10,432,000 88,961,000 14,134,000 95, 700

Cotmtry. Barley. Potatoes. Eice. Sugar.

United States

Eussion Empire.

India

German Empire.

Prance

Austria-Hungary

.

Italy

United Kingdom,

Argentina^

Canada

Australia

BusTiels.

187.417.700

484.848.000

38.097.700

157.921.700

47.608.700

153. 437. 000

10.029.300

62.528.300

5.096.700

47.370.700

2.816.700

Bushels.

348,303,000

1,287,880,700

1,698,826,000

506. 884. 700

642, 149, 000

61.410.300

259.482.700

38,029,000

78.222.300

13,842, 700

Bus\els.^

11,808, 700

6,151,900

1,087,002,300

39, 100

11,052,600

410,300

Long tons.

1.639.000

1.630.700

2. 407.000

2. 227. 000

643,000

1.496.700

186,300

242,900

253,700

* Average oi 1912-1914. 2 60 pounds clean rice.
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Fig. 67. jon.—Seven centers of dense population rrr.j be nop-'d cn ^he Japan, Cbinai Java,
India, Italy, •nortb''ve'5terr'. En^one, and tbe coast of the Urn--; f’oaj 'ii'-ion to Baitimoie. .Among
i.:'.o natioP'i o: i' e v’orl-l I' O I'lviO'.'.'t iondtv is in Belgium, where there were a^ la-J cr.’-im.' r.carlv TOC
people per square mile. 1 -e dci.' ry 'a Massachusetts is about 420, in the I n’l-}-'' Ri“;n. 07 r: .j.n’' 400,
in Germany and in T+al’^ over COO in China and in India about 200, while the a’. . la-e u'' \'i ['ni- • -1 -'fi'Les
IS 34. Of more ugni'''‘far'' ./ roc a. r-'-s of crops per person, whie'^ rrmre'^ a.’ v’ '

; (. r ji acre ni .pan,
about 1 a ro iu Imlia aim Gc-uiin-,!^ acres in China, and 3 ’ a-.res'o: t:.c ’ meed ^udC', to 7 a. in
Argentina.
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Fio. 5S.^ 'Wheat .—Four widely separated 'wheat regions of world importance will be noted—southern
Europe, central North America, India, and Argentina. Of these, southern Europe is most important,
the combined acreage of all European countries being more than twice that of all North America, which
ranks next. The surplus crop is grown principally in subhumid, temperate climates, where the popula-
tion is sparse, the tvnc nf agrienhiire is extensive, the land is yet cheap, and whore wheat is free m large

measure from the oo:;i! c-f ’uare productive crops. Most of the important wheat regions of the
world have an average annual rainfall of less than 30 inches.
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Fig. €0. Oats—OoXs are gro’WTi mostly in cooler and moisler climates than is either wheat or barley.
The three i^incipai regions of production are in the northeastern United States and adjoining provinces
of Canada, m northwestern Europe, and in Kussia. The United States leads in production, Kussia has
the largest acreage, while the local importance of'the crop, as measured by the proportion o£eropi>ed land
It occupiers, ma the i^er capita production, is greatest in Canada. In yield per aijre Belgium leads, as it
a^sm wheat

,
rye . and barley. Most of the world oat crop is spring sown, but in regions ofmild winters

it IS sown in the autumn.
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Fig. 61- Barley.—’QqxIqj is a less important world crop than wheat or oats. The important ‘^centers of
production are southern Bussia, northern Africa, southern Spain, Austria, Germany, eastern England,
the north central United States^,California, Japan, China, and India. The geographic distribution
of barley is more ^videspread than that of oats and is similar to that of wheat, though extending somewhat
farther north in Europe and slightly farther into the arid regions of northern Africa and America. The
wide distribution of the crop results from its ability to mature in a short,.warm season in high latitudes
and in a short, moist season on the borders ofthe deserts.
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Fig, 62. i2ice.—BicG is produced in many countries, but it is primarily the food crop of the Orient, 97
er cent of the world’s production bein? in and eastern Asia and adjoining islands. There
re u'cny Ycrielies c^rice, oj w/.i'A re- rare rr>ra:i-',n ’n general, rice is grown on level, wetlands,

i-ar;i.-!ij.Tly ri\oi vici'a' • -j- h .i 'to.e ofTi.e ^ angt/eT <:r,.'ge'. Nile, Po, and Mivssissippi. In some regions
the level land is artificially produced by terracing. For thds type of agriculture the dense ppx>uIation and
cheap labor of the Orient are necessary. The rice production oi Africa and the American continents is so

small that it barely shows on this map.



Fia. 63. Cotton ,

—

Tiie TTnited States produces about tbree-fifths of the "world's cotton, India and Egypt
being the only other countries whose crop is ofmuch commerdal importance. Chiiia and Russian TurkO’
Stan pToduceconsiderahlecottoR. but the ctou i? couFumed almo-^^t entire^v within the oountry ofproduction-
A little cottoc i ; '.rrowT. in ea-lern iSUi/.il. in i'erii, in Meric:*, ch'I in A-lario Turkey. The extensive pro-
duction of cotton i • re ’.’•icted to regions jv'.vin't ;»u avera"*? r‘ru "lie .‘e.i.un of 2o6 days or mors, and 95 per
cent of the world’s cron is grov.n sot:;-! of ihe :-;7:h parailel of loti: :de.



543A Gi'ciphle Summapy of World Agriculture-.

Fid, (>4. is gro^vn both for its fiber aafi its seed, but it seldom attains bigb quality in both
at tbs same tiine. Four centers of flax culture are to be noted—India, iuTgenUoa, Russia, and Unued
States. Of these only Russia is important in the commercial production o f flax fiber. Smaller centers of
fiber production are located in nortbem France, Belgium, and northern Boland. In the American conli-
nents the scarcity of labor makes it drffieult to produce flax fiber at a profit under existing prices. From
these western centers comes the bulk of the linseed oil and flaxseed by-products of the world. In India
flax is grown for its seed.



Fig, 65. iTodocco.—AUhoueh few crops are cultivated under a wider range of cMmalic conditions, ^^baceo
is produced on a commercial scale in only a few areas situated so favorably as to yield a leaf of superior
quality. In the United States, the Coimeeticut Valley and Florida produce excellent wrapper and binder
leaf for cigar^ Pennsylvania and Ohio chiefly filler, and Wisconsin cinder leaf- ICentucky produces the
well-known Burley, Virginia and the Carolinas flue-cured tobacco- Outside the United States, Sumatra
and Java produce a famed cigar wrapper type and Turkey tho finest cicaretteleaf, while Cuba, especially
the noted Vuelta Abajo district, leads the world in the excellence of its cigar leaf.
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Fig. 66. Potatoes.— was in origin an American plant, over 90 per cent of the world’s
potato crop is now crn.v.i 'fi tL-: production of that continent vastly exceeding in volume and
almos't' prjTicjiHe in }a\\W ’ '

r rop of the world. Germany has an average potato acreage twice as
great,',' 1 . M'od. v'/on O' '.r limes as great as that of the United States. Nearly 14 per cent of the cropped
land in Gvrm-.rFy i'i

^
'r.atoes as compared with 1.2 per centin the United States, Russia and Austria-

Hungary also each have a greater acreage and yield of potatoes than the United States. The Southern
Hemisphere ha.s no important potato-raising centers.
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Fig. 08. Coffee. —Although the coiTeo tree is native to the Eastern I-Iemisphere, 95 ncr cent ol the world's
crop is now grovm in South and Central America and the West Indies. The o’lt'^landing imoorteoce of the
Brazilian area on the map distracts attention from other important areas, ncmt-'”, Ve-’ie/'-rla ( ol.>n!i i.i,

Central America, Mexico, and the West India Islands, Abyssinia, southern Ar.4,h1;i.. mdi i, a ui Jm a. The
large production of Brasil (over 70 per cent of the world crop) makes it imx>ossible to restrict properly the
dotted area in Brazil and still show less important prodncing regions
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Tig. 09. Horses.’^ln Europeaud in countries setfcled’by Boropeans, tbedMribii:feiD3a£fi^ii©?smcnrr€^^
in general to the distribution of the human' population. R-ussia and the United States, the largest agri- '

cultural nations, lead in actual number of horses. Relative to the population horses are*most numerous
in those countries "which have extensive agricultural and grazing industries and spansa papuiatiQns. The .

number ofhors^ relative to area,however, iagreatfl8tii:r2:iorthwestEm'Bninpe«wiB0i»a^?ricTdturei5j highly. »

developed and mtonsive. In' the Orien|, where human labor is plentiful and cheap, and cattle are used
nothm agricultural labor and in transportation, horses are few.
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Fig. df’-'trihiition of mules and asses when comparpd with that of horses
shows svi ; d;-''-i3:LLi .-Jiv. <.uvi:i_ w f.e.r hardihood, their stolidity, their surenessof foot, and ability
to subsisi on meaner forage, me male and me ass are the beasts of burden of the dry and roi:ah lands or of
poor peoples. Their importance is greatest in southern Europe, in the mountains of Sonth America,
•in Ireland, and among , the negro farmers of southern United Srates. Asses are more common than
ho^'-ft" m. rhma. h’U Ihew number is not known. The number of mules and asses shown in Brazil is an
estimate ana is r. jc iaLJU-iOM i-i the graphs.
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Fig. 71. CatlU.—Th^ four important cattie-producing regions of tbe world are Europe^ particniariy tbs
northwestp’T' portior. India, th'" United eastern Argentina, Uruguay, and" southern Braail.-
Of ilio-st.- 00 ir.uaos !n.‘:a r' ::.i -.t

-

tm number. ajLUough the caidc arc used veryiittie for meat or milk
but mastly for beasts of burden. It she-:; Ifl l,r o<l, tmwov.er, i hat owing to the character of the pro-
jection the greater density of Cattle in India than in Europe is only apparent. Relative to the popula-
tion the number of cattle is highest in those new countries of the Southern Hemisphere where the popul^
tion is spar.se and the grazing industry extensive.



FiCt* 72. Swine .—The United States has more swine (hogs) than any other three nations of the world,
but in number per square mile it falis far behind many European countries. Swine are most numerous
in countries having relatively intensive agricultui'e and an abundance of eortain food products, particu-
larly com, barley, potatoes, and dairy by-products. In the United Stares thr- c'Co'Trol'.ic distribution of
swme corresponds closely with thar of com, but in Europe it follows rather tor fh; i.rr.,i:’ ''ii oi r,-. o.';:

dairy cows. Swine are ban’ed from countries under Moslem indnence. The’' ere hnowji ,o be i umeroiis
in China, hut their number or distribution can not^even be approximated.



Fig. 73. Sheep.—Thera arc six -world centers of siieep raising, of ivhicli four—the South American coun-
tries, South Africa, Australiaj and New Zealand—are ne-w lands with sparse population and are all

located in the Southern Uemisphere, In Asia Minor and in the Balkan States conditions of topography,
climate, and the nomadic habits of the people in the recent past cause '^heen to he iir-^ortant frrm an''-nr’als.

In Groat Britain many factors combine to make sheep raisinga pr',m:n'--^'r, i-.du ” e n m'Iuj ofa^w.-aKui ly
unfavorable climatic conditions. The Russian Empire and the Um.od ^ic, owing '

•.> Ir area, far
down the list in number per square mile.
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Fro. 74. Goats are found in practically all tlie countries of the •world, but their distribution is

mucli the densest in the Balkan States of southeastern Europe. The other principal centers arc in Asia
roT-thor^ Africa, India, East and South Africa, Argentina, Brazil, Venezuela, Mexico, the south-

f
' '1 f ivud States, and the countries of western Europe. The goat is even hardier than the sheep i

its ability to subsist on scant forage and in region'^ of murh topp'weuh'^. Tt hrj'j the added adrantage of

relatively large milk production. The goat is therefore fouini ]-iincT;.\.dy in i o'.^h or dry lands or amor
poor peoples.

ffq
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APPENDIX.

AGRICULTURAL COLLEGES IK THE UNITED STATES.

College instniction in agricultuin is given in the colleges and universities rocei\’ing

the benefits of the axAs of CongTess of July 2, 1862, August 30, 1890, and March 4, 1907,

which are now in operation in all the States and Territories except Alaska, The total

number of these institutions is 69, of which 67 maintain courses of instruction in agri-

culture. In 23 States and Porto Rico the agricultuiul colleges are departments of the

State univerities. In 17 States separate institutions ha^dng courses in agriculture

are maintained for the colored race. All of the agricultural colleges for white persons

and several of those for negroes offer four-year courses in agriculture and its related

sciences leading to bachelors’ degrees, and many proeddo for graduate study. About
60 of these institutions also pro’idde special, short, or correspondence coiuses in the dif-

ferent branches of agiiculture, including agronomy, horticulture, animal husbandry,

poultry raising, cheese making, daiiying, sugar making, rural engineering, faim me-
chanics, and other technical subjects. The agricultural experiment stations, with

very few exceptions, are departments of the agricultural colleges. The total number
of persons engaged in the work of education and research in the land-grant colleges

and the experiment stations in 1916 was 7,006, the number of students (Avhite) in

interior courses in the colleges of agriculture and mechanic arts, 69,075; the total num-
ber of students fwhite) in the whole institutions, 119,628; - the number of students

(white) in the four-year college courses in agriculture, 18,525; the total number of

students in the institutions for negroes, 10,510, of whom 2,055 were enrolled in agricul-

tural courses. With a few exceptions, each of these colleges offers free tuition to resi-

dents of the State in which it is located. In the excepted cases scholarships are open
to promising and energetic students, and in all opportunities are found for some to

earn part of theii* expenses by their own labor. The expenses arc from $125 to $300 for

the school year.

Agricvltunil colleges in the United States.

State or Territory. Name of institution Location. President.

Alabama Auburn C. C. Thach.
Agri<‘'di:nvd ;’io rr i,h- ’i ri-'gCr' .Nor- Tuskegee Institute.

.

K. B. Moton.3

A.2Tmu]+:iral and Mechanical College for Normal -W. S Buchanan.

Ariiioua Col! 'if okieTl'-u' ur>' of the University of
Arizona.

Tucson B. H. Forbes,

^

Arkansas 1

i

College of AgriculUire of the University
1 of Arkansas.

1

Branch Normal C o] 1 f

Fayetteville
’

Martin Nelson.^

Pine Bluff J. G. Ish, ir.

California ’ College of Agricu'iur.- m Cpivcr-..:;.'

of California.
,

Berkeley T. F. Hunt.-i

Colorado The State Agricultural College of Colo-
rado.

Fort Collins C. A. Lory.

Connecticut Gormectient Agricultural College Storrs C. L. Beach.
Delaware i Delaware College Newark S. C. MitehcH.

State College for Colored Students Dover W. C. Jason.

1 Ineliidiiig only iustitutions establislied under the land-grant act of July 2, 1R62
2 Not including students in correspondence courses and extension schools.
3 Principal.
4 Dean.

555
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Agricultural colleges l,i the United States—Continued.

SlatcorTcTrltor7.|

i^loriita

Georgia

Hawaii
Idaho

Illinois

Indiana

Iowa

Kansas
Kentucky

Louisiana

Maine’.

Maryland

Massacluiseits..

.

Miehican
Mnnr .>U;

Mississippi

Missouri

Montana

Nebraska

Nevada

New Hampshire

New Jersey

New Mexico

New York
North Carolina..

North Dakota .

.

Ohio

Oklahoma
:

Oregon
Pennsylvania . .

.

Porto Eico

Ehode Island . .

.

South Carolina.

.

South Dakota„..

^ Dean
2 Acting dci

Name of institution.

of Ploriua.
Florida Agricultural and Mechanical

< . ^ I \ ersity

of Idaho.
Cohere of Agriculture of the University

of Illmois.
School of Agriculture of Purdue Univer-

sity.

Iowa State College of Agriculture and
Mechanic Arts.

Kac--- roih-gi-

The -
-' ; i-. . .« oi iiu- .7 t..ie

U::
. y

Th" Krm^-V'y Normal and Industrial
-- ' Coloied Persons.

Louisiana Stale University and Agricul-
tural and Mechanical College.

Southern University and AcrFuPurpl
and Mochamcal College of iho .''la'e o-

Louisiana.
College ot Agriculture of the University

of Maine.
kCarylend Stale College of AiTicu’trrr . .

.

PrmcevSS Anne Academy, Ka'U in !u-'U<'i’i

of the Marvdand State College of Agri-
culture.

Massachusetts Agrieultural College
kfassachuselts Institute of Technology

College '

of the Cnivcrsity
ot iiinnesola.

Mississippi Agricultural and ifechanical
CYllegc.

Aleom Agricultural and Mechanical Col-
lege.

College of Agi’ieulturc of the University
of Missouri.

School of Mines and Metallurgy of the
University of Missouri.

^

Lincoln l>’<i+’+n+n

Montana^" . ’A-v '
i - .i- u-m. ;

Mechamc Arts.
Co’h'i"-'- c'' .*• "rhuit-'’” of the University

College of Agriculture of Uic University
of Nevada.

N<'”.v TTp'-n-.jVj-i- UAhwo of Agriculture
1

V: r.,

Eutgers College (the New Jersey State
College for the Benefit of Agriculture
and the Mechamc Arts j.

New Mexico tf'ollege of Agriculture and
Mechanic Arts.

Now k'ork State College of \orrT>up.,.n

The North Carolma Colle-! .. u
and Mechanic Arts.

Negro Agricultural and Technical College

.

North Dako+a .A.vri<^n.ltural College
.f'C" (n A.uKu'. ,. t of Ohio Slate Uni-

versity.
Oklahoma Agricultural and Mechanical

College,
A wic”huml and Norr^nl University
("• -i I. .Su.-.e Av.riouh ur.d College...
*'! I'f S' '. . .!

(' .1 : ici i i.fr of the Penn-

( ode; < of .Wr.cui ‘ui' . M,. s

^

c i i- L' y o f
t r, lii;

.

•.ivri-oi A,.T'euhur..:
South Carolina.

\2T’e"^*urr.l ard M'-'chavUcl Ud-
c S.. .ij (.•<;[ u;-.

So .111.’ o;'-
g-' ‘..'ruuhun

' and Mechanic Arts.

s Principal.
an- ^ Does not maintain courses in agriculture.

Location. President.

Gainesville P. H. Eoifs.i

Tallahassee N. B. Young.

Athens A. M. Soule.
Savannah E. E. AVnght.
Ilonolidu A. L. Dean

' Moscow E. J. Iddmgs.i

Urhana E. Davenport .1

La Fayette J. IT. Sldnncr.i

Amos E. A. Pearson.

Manhattan H. J. tVaters.
Lexmgton George Eoberts.^

Frankfort G. P. Russell.

Baton Eoiigc T. D. Boyd.

Scotland Heights, J. S. Clark
Baton Eougc.

Orono : L S klernil.i

College Park IT. .r Paiterson.
Princess Aime Ik H. Kiuh 3

-Amherst IC. L. Butterfield.
Boston E C. Maciaurin.
Fast Laii.smg F. S. Kcdzic.
t'niversity Farm, A. F. AVoods.i

St. Paul.
Agncullural College. AV. II. Smith.

-Alcorn L. J. Rowan.

Columbia F. B. Mumford.i

EnPn

Jefferson City B. F. Allen.
Bozeman Jas. M. Hamilton.

Lmcoln E. A. Burnett.

Eono C. S. ICnightd

Durham C. H. Pettoc.-

New Bnmswick W*. II. S. Demares

State College George E. Ladd.

It haca A. E. Mann.

2

West Ealeigh . W. C. Riddick.

(UT'pfi-poVQT'k J. B. Dudley.
s;' .; V .

'
' ii' "r E. E. Ladd.

( .!

'

Alfred t'ivian.i

Stillwater

|

J. M. Cantwell.

Langston !

1 I. E. Page.
Corvallis

i AV. J. Kerr.
State College E. L. AFatts.i

Mayaguez E. S. Garwood.i

Ivingston Howard Edwards.
Clemson College 1 AAk M. Eiggs.

j
Orangeburg'. R. S. AVilldnson.

1

Brookmgs ! E. C. Perisho.

^ Acting president.
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Agficultural colleges i/i the United States—Cont_iniied.

StateorTerriiory. Name of institution. Location. Pi esident.

Tennessej,. College of Agriculture, Universit y of Ten- Knoxville H. A MorGan.

Tennessee Agricultural and Industrial Nashville W. J. Halo.
State Normal School.

Texas kigriciiltural and Mechanical College of College Station W. B. Bizzcli.
Texas.

Prairie View State Normal and Indus- Prairie View E L. Blaekshear,2
trial College.

Utah The Agricultural College of Utah Logan E. G. Peterson.
College of Agriculture of the University Burlington J. L. Hills.i

1

of Vermont.
Virginia ^ The V’>einw. .lar’^uPural and Mechani- Blacksburg 1 J. D. Eggleston.

cal C" !' .v^d Institute.
The Hampton Norm'al and Agrieultural Hampton II. B. Frissell.2

Institute.
Wasliington State College of Wp-^in'ne^nn Pullman E. 0 Holland-
West Virginia. .

.

College of Agric. .’u:i “i A

.

J

Morgantown
j

J. L. Coulter.^

T 1 •
* '

' Collegiate Institute Institute B3rrd Prillerman.
Wisconsin College of Agriculture of the University Madison H. L. Russell.i

of Wisconsin.
Wvomina College of Ai-griculture, University of Laramie H. G Knight, 1

Wyoniiug.
i

1 Dean. - Principal.

AGRICULTURAL EXPERIMENT STATIONS OF THE UNITED STATES,
THEIR LOCATIONS AND DIRECTORS.

Alabama (College), Aubiirn: J. F. Duggar.

Alabama (Canebrake), Uniontown: L. H. Moore.

Alabama (Tuskegee), Tuskegee Institute: G. W.
Carver.

Alaska, Sitka (Rampart, Kodiak, and Fairbanks):

C. C. Gcorgeson.i

Arizona, Tucson: R. H. Forbes.

Arkansas, Fayetteville: Martin Nelson.

California, Berkeley: T. F. Hunt.
Colorado, Fort Collins: C. P. Gillette.

Connecticut (State), Ne^^^Haveni.,^

Conne:ticut (Storrs), Storrs . . : . J
Delaware, Newark: Harry Haywmrd.
Florida, Gainesville: P. H. Rolfs.

Georgia, Experiment: H. P. Stuckey.

2

Guam: 2 C. W. Edwards.

^

Hawaii (Federal), Honolulu: J. M. Westgate.i

Hawaii (Sugar Planters’), Honolulu: H. P. Agee.

Idaho, Moscow: J. S. Jones.

Illinois, Hrbana; E. Davenport.

Indiana, La Fayette: Arthur Goss.

Iowa, Ames: C. F. Curtiss.

Kansas, Manhattan: W. M. Jardine.

Kentucky, 'Lexington: A. il. Peter.2

Louisiana (Sugar), New Orleans]

Louisiana (State), Baton Rouge L_- -r. ^
T • • At A! fW. R. Dodson.
Louisiana (North), Calhoun

Louisiana (Rice), Crowley J

Maine, Orono: C. D. Woods.
Maryland, College Park: H. J. Patterson.

Massachusetts, Amherst: W. P. Brooks.

Michigan, East Lansing: R. S. Shaw.
Minnesota, Hniversity Farm, St. Paul: A. F.

Woods.

Mississippi, Agricultural College: E. R. Lloyd.

iW. R. Dodson.

Missouri (College), Columbia: F. B. Mumford.
Missoiui (Fruit), Mountain Grove: Paul Evans.
Montana, Bozeman: F. B. Linfield.

Nebraska, Lincoln: E. A. Burnett.

Nevada, Reno: S. B Doten.

New Hampshire, Durham: J. C. Kendall.

NewJersey (College), New Brunswiek'i

New Jersey (State), New Brunswickr"
‘

New Mexico, State College; Fabian Garcia.

Neiv York (State), Geneva: W. H. Jordan.

New York (Cornell), Ithaca; A. R. Mann.

2

North Carolina, Raleigh and West Raleigh; B. W.
Ivilgore.

North Dakota, Agrieultui'al College: T. P. Cooper.

Ohio, Wooster: C. E. Thorne
Oklahoma, Stillwater: W. L. Carlyle.

Oregon, Corvallis: A. B. Cordley.

Pennsylvania, State College: R. L. Watts.

Pennsylvania (Institute of Animal Nutrition),

State College: H. P. Armsby.
Porto Rico (Federal), Mayaguez: D. W. May.i

Porto Rico (insular), Rio Piedras: W. V. Tower.
Rhode Island, Kingston: B. L. Hartwell.

South Carolina, Clemson College:

South Dakota, Brookings: J. W. Wilson.

Tennessee, Knoxville: H. A. Morgan.

Texas, College Station; B. Youngblood.

Utah, Logan; F. S. Harris.

Vermont, Burling-ton: J. L. Hills.

Virginia (College), Blacksburg: A. W. Drinkard,ir.

Virginia (Truck), Norfolk: T. C. Johnson.

Washington, Pullman: I. D. Cardiff.

West Virginia, Morgantown: J. L. Coulter.

Wisconsin, Madison: H. L. Russell.

Wyoming, Laramie; H. G. Knight.

2 Address: Island of Guam, via San Francisco.
4 Animal husbandman in charge
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.

STATE OFFICIALS IN CHARGE OF AGRICULTURE.

Alabama: CommUsioner of A;^i‘iaulUire, Mont-
|

gomery,
j

ALiSka: ^Vgi’onoinist in charge of Experiment Sta-
j

tions^ Sitka,
j

Aiizona: Director of Experiment Station, Tucson.
;

Arkiansas: Commissioner of Agricultui'e, Little
;

Rock.
j

California: Secretary of State Board of Agricultui’e,

Saci’amento.

Colorado: Secretaiy of State Board of Agricultui’e,

Fort Collins.

Connecticut: Secretary of State Board of Agricul-

ture, Hartford,

Delaware: Secretary' of State lioard of Agricailture,

Dover.

Florida: Commissioner of Agriculture, Tallahassee.

Georgia; Commissioner of Agriculture, Atlanta.

Guam: Agronomist in elxarge of Experiment Sta- i

tion, Guam.
|

Hawaii: Secretary of Territorial Board of Agricul- !

ture, Honolulu. I

Idaho: Commissioner of Immigration, Labor, and
|

Statistics, Boi'^e. !

minois; Secretary of State Board of Agric’alture,
j

Springfield.

Indiana: Secretary of State Board of Agricultui’e,

Indianapolis.

Iowa: Secretary of State Board of Agricultui'e, Des

Moines.

Kansas: Secretary of State Board of Agriculture,

Topeka.

Kentucky; Commissioner of Agriculture, Frank-

fort.

Leubiana: Commissioner of Agriculture, Baton
Rouge.

i

Maine: Commissioner of Agriculture, Augusta. !

Maryland; State Board of Agriculture, College i

Parle.
I

Massacliusetts: Secretary of State Board of Agri-
|

culture, Boston. 1

Micingan: Secretarybf State Board of Agriculture,
I

East Lansing.

Minnesota: Secretary of State Agricultural Society,

St. Paul.

Mississippi: Commissioner of Agriculture, Jackson.

Missouri: Secretary of State Board of Agriculture,

Columbia.

Montana: Commissioner of Agriculture and Pub- ’

licity, Helena. I

Nebraska: Secretary of State Board of Agriculture,

Lincoln.

Nevada; Secretary of State Board of Agriculture,

Carson City.

New Hampshire: Seeretarj" of State Boaivl of Agri-

cultui’e, Concord.

New Jersey: Secretary of State Department of Agri-

culture, Trenton.

New Mexico: Dhector of Experiment Station,

State College.

New York; Commissioner of Agriculture, Albany.

North Carolina; Commissioner of Agi'iculture,

Raleigli.

North Dakota; Commissioner of Agriculture, Bis-

marck.

Ohio: Secretary of State Board of Agriculture,

Columbus.

Oklahoma: Commissioner of Agriculture, Okia-

homa.

Oregon: Secretary of State Board of Agriculture,

Salem.

Pennsylvania: Commissioner of Agriculture, Har-

risbiu’g.

Philippine Lslands ; Director of Agriculture, Manila.

Porto Rico: President Board of Commissioners of

Agriculture, Rio Piedras.

Rhode Island: Secretary of State Board of Agricul-

ture, Providence.

South Carolinu: Commissioner of Agriculture,

Columbia.

South Dakota: Secretary of State Board of Agricul-

ture, Huron.

Tennessee: Commissioner of Agriculture, Nash-

ville.

Texas; Commissioner of Agriculture, Austin.

Utah: Director of Experiment Station, Logan.

Vermont: Commissioner of Agriculture, Mont-
pelier.

Virginia: Commissioner of Agriculture, Richmond.
Washington: Commissioner of Agriculture, Olym-

pia.

West Virginia; Commissioner of Agi'iculture,

Charleston.

Wisconsin: Commissioner of Agriculture, Madison,

Wyoming: Director of Experiment Station, Lara-

mie.

STATE OFFICERS IN CHARGE OF COOPERATIVE AGRICULTURAL
EXTENSION WORK.

Alal>ama: J. F. Diiggar, Alabama Polytechnic in- !

stitute. Auburn. i

Arizona: E. P. Taylor, College of Agriculture, Uni-
versity of Arizona, Tucson.

Arkansas: W. C. Lassetter,i Little Rock.
California: W. T. Clarke, College of Agrieuitare,

University oi California, Berkeley.

Colorado : H. T. French, State Agricultural College

of Colorado, Fort Collins.

Connecticut: H. J. Baker, Connecticut Agricultm'al

College, Storrs.

Delaware: H. Hayward, Delaware College, Newark.

Florida; P. H. Rolfs, College of Agricultui’e, Univer-
sity of Florida, Gainesville.

Georgia: J. Phil Campbell, Georgia State College of

Agriculture, Athens.

Idaho : O. D. Center, The Statehouse, Boise.

Illinois: W. F. Handscliin, College of Agricultui’e,

University of Illinois, Urbana.
Indiana: G. I. Christie, Purdue University, La

Fayette.

Iowa: R. K. Bliss, Iowa State College, Ames.
Kansas: E. C. Johnson, Kansas State Agricultural

College, Maniiattan.

^Acting director.
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Kentucky: Fred Mutchler, College of Agriculture,

State University, Lexingtom . !

Louisiana: W. R. Dodson, I^ouisiana State Uni-

vena’ty and Agricultural and Mechanical College,

Baton Rouge.

Maine: L. S. Merrill, College of Agriculture, Uni-

vensity of Maine, Orono.

Maryland: T. B. Symons, Maryland State College

of Agriculture, College Park.

Massachusetts: W. D. Hurd, Massachusetts Agiu-

cultural College, Amherst.

Michigan: R. J. Baldwin, Michigan Agricultural

College, East Lansing.

Minnesota: A. D. Wilson, College of Agriculture,

University of Minnesota, L^niversity Farm, St.

Paul.

Mississippi: E. R. Lloyd, Mississippi Agricultural

and Mechanical College, Agricultural College.

Mlssoui'i: A. J, Meyer, College of Agriculture, Uni-

versity of Missouri, Columl>ia.

Montana: F. S. Cooley, Montana State College of

Agriculture and Mechanic Arts, Bozeman.
Nebraska: C. W. Pugsley, College of Agi'iculture,

University of Nebraska, Lincoln,

Nevada: G. A. Norcross, College of Agriculture,

University of Nevada, Reno,

New Hampshire: J. C. Kendall, New Hampshire
College of Agricultme and the Mechanic Arts,

Durham.
New Jersey; Alva Agee, Rutgers College, New
Bnms-wuek.

New Mexico: A. C. Cooley, New Mexico College of

Agriculture and Meclianic Arts, State College.

New York: A. R, Mann,i New York State> College

of Agricultui'e, Ithaca.

North Carolina: B. W. Kilgore, North Carolina
|

College of Agriculture and Mechanic Arts, West
j

Ra^-^igh. I

North Dakota; T. P. Cooper, North Dakota Agri-

culiural College, Agricultural College.

Ohio: C. S. Wheeler, College of Agriculture. Ohia
State University, ColumbiLS.

Oklahoma: J. A. Wilson, Oklahoma jVgricaUiirai

and Mechanical College, Stillwater.

Oregon: R. D. Hetzel, Oregon State -cgricultiirai

College, Corvallis.

Pennsylvania: M. S. McDowell, Penns^ivania

State College, State College.

Rhode Island: A. E. Stene, Rhode Idand State

College, Kingston.

South Carolina: W. W. Long, Clennson Agricultural

College of South Carolina, Clemson College.

South Dakota; G. W. Randlett, South Dakota
Stale College, Brookings.

Tenne,ssee; C. A. KefTer, College of Agriculture,

University of Tennessee, Knoxville.

Te.xas: Clarence t>usley, Agricultural and Mechan-
ical College of Te.xa'^, College Station.

Utah: J. T. Caine. 3d, Agricultural College of Utah,

Logan.

Vermont: Tlios, Biudlee, University of ^'eInlont

and State Agricultural College, Burlington.

Virginia: J. M. Jones, Virginia Polytechnic Inti-

tule, Blacksbiu’g.

Washington: W. S. Thornl>ei, State CoDege of

Washington, Pullman.

West Virginia: C. R. Titlow, College of Agriculture,

West Virginia University, Morgantown.
Wisconsin; K. L. Hatch, College of Agriculture,

University of Wisconsin, Madison.

Wyoming: A. E. Bowman, College of Agriculture,

University of Wyoming, Laramie.

1 Acting director.





Table 1.

—

Com:

STATISTICS OF GRAM CROPS, 1916.

CORN-

Area and production in undermentioned countries, 191^

Area. Production.

1914 1915 1916 1914 1915 1916

NOETH AMEEICA.

United States
A CTCS.

103, 435,000
Acres.

106, 197,000
Acres.

105,964,000
Bushels.

2,672,804,000
Bushels.

2,994,793,000
B'ushcls.

2,583,241,000

Canada:
Ontario
Quebec
Other

239,000
17,000

0)

237,000
16,000
(-)

160,000
13,000
(“)

13,410,000
514,000
(-)

13,860.000
50S 000
(“)

5, 976.000
295,000

C)

Total, Canada 256,000 253,000 173,000 13,924,000 14,368,000 6.271.000

Mexico 4,748,000 (3) (U 78,443,000 00,000,000 (3)

Total 2,765,171,000 3,009,101,000

SOUTH AMERICA.

Argentina
CMe
Uraguay

10,260,000
59,000

692,000

10,386,000
(U
852,000

9,930, 000

C)
588,000

263, 135,000
1.505.000
7. 142.000

338,235,000
1,822,000

11,382,000

161,133,060
(3)

(3)

Total 11,011,000 : 271,782,000 351,439,000

EUEOPE.

Austria-Hungary

:

Austria
Hungary proper
Croatia-Slavonia
Bosnia-Herzegovina.

.

M65,000
6,129,000

U)
U)

(Q
6,194,000

U)
C)

(3)

U)
(3)

(3)

< 10,771,000
172,308.000
25,000,000
7,000,000

< 10,000,000
180,550.000
25,000,000
7,000,000

(3)

C)

Total, Austria-
Hungary C) C) 215,079,000 222, 550,000

Bulgaria
France
Italy
Poitugal
Eoumania

1.571.000
1.128.000
3.080.000

(U
5. 104.000

C)
766,000

3.886.000
(3)

5.207.000

(^)

812,000
3, 830, OUO

U)
5,056,000

30.901,000
22; 530, 000
104,906 000
15,000,000

102, 552,000

35.000.

000

14.000.

000
121,824,000
9,275,000

86,412,000

8
78,736,000

(3)

(Q

Hussia:
Pupri". 3,186,000

834,000
3,119,000

930,000

3,66v6,000

U)
61.670.000
19.241.000 i

44.655.000
18.743.000

71,989,000
(2)

Total, Eussia 4,020,000 4,049, 000 80,911,000 i 63,398,000

Serbia
Spain

(Q
1,137,000

O
1,152.000 8

20,000, 000
30,325,000

12,000,000
29,096,000

(2)

C)

Total 622,264,000 593,555,000

ASIA.
India;

British
Native States

6,079, 000

U)
6,073,000

(2)

82,400,000
(3)

! 82,200,000

U)

Total 82,400,000 82,200,000

Japan
Piiilippine Islands

141,000
1,041,000

144,000
1,095,000

157,000

C)
3,753,000
13,336,000

3 570, 000
14,753,000

4,102,000

(U

Total 99, 489,000 100,523,000

AFRICA.

Algeria
Egypt
Union of South Africa

C)
1,763,000

C)

C)
1,907,000

(^)

(3)

1,850,000
(3)

350,000
78,253 000

5 30,830,000

9,350,000
39. 803. 000
30. 750. 000 31,168,000

Total 109,433,000 70, 903, 000

1 Less than 500 acres.
^No crop.

54159°—YBK 1916- 36

8 No official statistics.
« G-alicia and BuAowina not included.

5 Census <)f 1911.
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‘ CORN—Continued.

Table 1.—Corn: Area and production in undermentioned countries, 1914-1916—Coritd.

Countrj'.

Area.
|

Prod uotion

.

1914 1915 1916 1914 1915
1

1910

AUSTEALASIA,

Australia:
Q-:.

N.*./ -ou-h V
Viet 02 ia

Western Australia
South Australia ^

Total, Australia
New Zealand

Total, Austialasia.

.

Grand total 1

Acres.
157,000
157,000
18,000
(®)

(«)

oO
A tree.

146,000

I
C)

Bushels
4,039,000
4, 593', 000
826,000

1,000
3,000

Bushels.

4,394,000
(-)

(-)

(“)

Bushels.

2, 067, 000

C)
C)
C9

332,000
0,000

340,000
5,000 7,666

9,462,000
312,000

8,721,000
284,000

8, 769,000
3.50,000

338, 000 345,000 1 9,774,000 ' 9,005,000 9, 119, 000

i 3,877, 913,000 4,194,586,000
j

ii

1 Includes Federal territory, 3 Less than 500 acres,
2 No official statistics. * Includes northern territory.

Table 2.— Corn: Total production of countries named in Table 1, 1895-1916.

Year.
|

rrcfduclion.
'

Year. Production. Year. Production. Year. Production.

Bushels. 1

1595..

.. 2,834,750,000!

1896..

.. 2,964,435,000
j

1897..

.. 2.587,206,000 1

1898..

.. 2,682,619,000 1

1899..

. 2,724,100,000

1900..

.. 2,792,561,000 1

1901

!
1902

i 1903

1904
1905

Bushels.
2.366.883.000
3. 187.311.000
3.066.506.000
3.109.252.000
3. 461.181.000

1906
1907
1908
1909
1910

Bushels.
3.963.645.000 !

3.420.321.000 1

3. 606. 931. 000
|

3. 563. 226. 000
|

4.031.630.000 !

1911
1912

:

1913
1914
1915
1916

Bushels.
3. 451. 007.000
4.371.888.000

3, 587, 429, 000
3.877.913.000
4, 194, 586^000

Table 3.— Corn: Acreage, production, value, exports, etc., in the United States,

1849-1916 ,

Note.— Figure.s in italics are census returns; fibres in roman are estimate.'^ the. of Agri-
culture. Estimates of acres are obtained by applying estimated percentages v; ' : •. .i- ‘or dc. '-o.'sc lo the
published numbers of the preceding year, except that a revised iSaso is used for applying percentage esti-

mates whenever new census data are available.

Year. Acreage.

Aver-
age
yield
per
acre.

Production.

Aver-
age
farm
price
per

bushel
Fee. 1.

Farm value
Fee. 1.

Chicago cash price per
bushel, contract.!

Domestic
exports,
including
com meal,

fiscal

year begin-
ning July 1.

Per
cent
of

crop
ex-
port-
ed.

December. Following
May.

Low. High. Low. High.

Acres. Bush. Bushels. Cents. BoUaTS. Cts. Cts. Cts. Cts. Bushels. P.ct.
ISAf). . 6.92,071,000 7,632,860 T3

888,793,000 4 248 QQl A
1866.

.

34,307,000 25.3 867,946,000 47.4 411,451,000 53 62 64 79 16,026,947 1.8
1867.. 32,520,000 23.6 768,320,000 57.0 437,770,000 61 65 G1 71 12,493, 522 1.6
1868.

.

34,887,000 26.0 906,527,000 46.8 424,057,000 38 58 44 51 8,286, 665 .9
1869.. 37,103,000 1 23.6 874,320,000 59.8 522,551,000 56 67 73 85 2, 140, 487 .2
1869.

.

760,946,000

1870.

.

38,647,000 28.

3

1,094,255,000 ! 49.4 540,520,000 41 59 46 52 10, 673,553 1.0
1871.. 34,091,000 29.1 991,898,000 : 43.4 430,356,000 1 36 39 38 43 35,727,010 3.6
1S72.. 35,527,000 30.8 1,092,719,000 35.3 385,736,000 ! 27 28 34 39 40, 154,374 3.7
1873.

.

39, 197,000 23.8 932,274,000 44.2 411,961,000 ! 40 ! 49 49 i 59 35,985,834 3.9
1874. .. 41.037,000 20.7 850, 148,000 58.4 496,271,000 6i

;

76 53
;

67 30, 025,036 3.5

1875.

.

44,841,000 29.5 1,321,069,000’ 36.7 484,675,000 40 47 . 41
i

45 50,910,532 3.9
1876.. 49,033,000 26.2 11,283, 828, 000 34.0 436,109,000 40 43 43

I
56 72, 652, 611 5.7

1877.. 50,369,000 26.7 {1,342,558,000 34.8 467,635,000 41 49 35 ! 41 87,192,110 6.5
1878.. 51, 585,000 26.9 il, 388, 219, 000 31.7 440;281,000 30

j

32 33
j

36 87,884,892 6.3
1879.. 53,085,000 29.2 11,547,902,000 37.5 580,486,000 39 i 32g 1 3di 99,572,329 6.4
1879.. \ S8.1 1,754,692,000 '

i

No. 2 to 1908.
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CORN—Continued

.

Table 3,—Corn: Acreacie, production, mine, exports, etc,, in the United States, 1849-
Continued.

Aver-
Aver-
age
farm
price
per

bushel
Dec. 1-

I
Cliicago cash price per

bushel, contract.
Domestic
exports,
including
com meal,

fiscal

year begin-
ning July 1.

Per
cent
of

crop
ex-

port-
ed.

Year. Acreage.
age
yield
per
acre.

Production.
Parm value

Dec. 1. December.
Following
May 1.

Low. High. Low. High.

A a es. Bush. Bushels. Cents. Dollars, Cts. Cts. Cts. as. Bushels. P.cL
ISSO.

.

62,318,000 27.6 1,717,435,000 39.6 679,714,000 35f 42 41V 45 93,648, 147 5-5
1881-

-

64, 262,000 18.6 1,194,916,000 63.6 759,482,000 •58| 63.V 69 76| 44,340,683 3.7
1882-

.

65,660,000 24.6 1,617,025,000 48.5 783,867,000 49^ 61 53V 56| 41,655, 653 2.6
1S83-. 68,302,000 22.7 1,551,067,000 42.4 658,051,000 54V 63V 52V 67 46,258,606 3.0
1SS4,

.

69,684,000 25-8 1,795,528,000 35.7 640,736,000 34^ 40V 44V 49 52,876,456 2.9

1885.. 73, 130,000 20.5 1,936, 176,000 32.8 635,675,000 36 42| 34V 36f 64, 829,617 3.3
1886.

.

75,694,000 22.0 1,665,441,000 36.6 610,311,000 35^ 38 365 39V 41, 368, 584 2.5
1SS7.

,

72,393,000 20.1 1,456, 161,000 44.4 646, 107,000 47 51V 54 60 25, 360, 869 1.7

18SS. . 75,673,000 26.3 1,987,790,000 34.1 677,562,000 33t 35V 33V 30s 70, S41, 673 3.5

1889.

.

1889.

,

78.320.000
72.083.000

71.971.000

27.0
29.4

20.7

2.112.892.000
122,328,000

1.489.970.000

28.3 597,919,000 29i 35 32| 35 103, 418; 709 4.9

1890.

.

50.6 754,433,000 47V 53 55 694 32,041,529 2.3
1891. - 76, 205, 000 27.0 2,060, 154,000 40.6 836,439,000 391 59 40| 1100 76, 602, 285 3.7
1892.. 70,627,000 23.1 1,628,464,000 39.4 642, 147,000 40 42V 394 444 47,121,894 2,9

1S93.

.

72,036,000 22.5 1,619,496,000 36.5 591.626.000
554.719.000

34V 36V 36V 3SV 66,489,529 4.1

1894.

.

62,582,000 19.4 1,212,770,000 45.7 44i 47V 47| 55V 28,585,405 2.4

1895.. 82,076,000 1 26.2 2, 151,139,000 25.3 544,986,000 25 26J 274 29V 101, 100,375 4.7
1896.. 81,027,000 28.2 2,283,875,000 21.5 491,007,000 22^^ 23f 23 25V 178,817,417 7.8
1897.

.

80,095,000 23, S 1,902,968,000 26.3 501,073,000 25 27V 32| 37 212,056, 543 11.1
1S9S.. 77,722,000 24.8 1,924,185,000 28.7 552,023,000 33J 38 324 34» 177,255,046 9.2
1899..

i

1899 .

.

i

82.109.000
94.914.000

83.321.000

25.3
28.1

2.078. 144.000
2.666.324.000

2.105. 103.000

30.3 ! 629,210,000 30 31V 36 40V 213,123,412 10.3

1900.. 25.3 35.7 751,220,000 35i m 42| 58V 181,405,473 8.6
1901..

! 91,350,000 16.7 1,522,520,000 60.5 921,556,000 62^ 67V 59V 64V 28,028,688 1-8
1902.

.

' 94,044,000 26.8 2,523,648,000 40.3 1,017,017,000 43V 57V 44 46 76,639,261 3.0
1903.. 88,092,000 25.5 2,244, 177,000 42.5 952,869,000 41 43^ 47V 50 58,222,061 2.8
1904.

.

92,232,000 26.8 2,467,481,000 44.1 1,087,461,000 43§ 49 48 64V 90,293,483 3.7

1905.. 94,011,000 28.8 2,707,994,000 41.2 1,116,697,000 42 50V 47V 50 119,893,833 4.4
1906.. 96,738,000 30.3 2,927,416,000 39.9 1,166,626,000 40 46 49V 56 86,368,228 3.0
1907.. 99,931,000 25.9 2,592,320,000 51.6 1,336,901,000 571 61V 67V 82 55,063,860 2.1
1908..

.1 .

,

1^1. 788.000 26.2
25-5

2.668.651.000
2.772.376.000
2.562.190.000

60.6 1,616,145,000 56i 62V 72V 76 37,665,040 1.4

2B.9 57.9 1,477,222,000 62| 66
‘56*

'

63 38,128,498 1.5

1910 3 '104,035,000 27.7 2,886,260,000 48.0 1,384,817,000 45^ 50 52V 55V 65,614,522 2.3
1911.. !105, 825, 000 23.9 2,531,488,000 61.8 1,565,258,000 68 70 76V 82V 41,797,291 1.7
1912.. 1107, 083, 000 29.2 3,124,746,000 48.7 1,520,454,000 m 54 55V 60 50,780,143 1,8
19 13..: 105, 820, 000 23.1 2,446.988,000 69.1 1,692,092,000 64 73V 67 72V 10,725,819 .4
1914.., 103,435,000 25.8 2,672,804,000 64.4 1,722,070,000 62i 68V 50V 56 50,668,303 1.9

1915. .1106,197,000
10 15.. 105, 9 54, 000

23.2
24.4

2.994.793.000
2.583. 241.000

57.5
88.9

1.722. 680.000
2.295.783.000

69^
88

75
96

69 7SV 39,896,928 1.3

1 Coincident witb ^^comer.” 2 figures adjusted to census "basis.

Table 4.—Corn: Acreage^ production,^ and total farm value, hy States, 1915 and 1916,

State.

Thousands of acres.
Production (thou-
sands of bushels).

Total value, basis
Dec. 1 price
(thousands 0 f

dollars).

1916 1915 1916 1915 1916 1915

Maine 15 16 645 656 768 558
New Hampsnire 19 22 874 990 1,005 752
Vermont 45 i7 1,93.5 2,256 2, 128 1,895
Massachusetts 42 dS 1,764 2,304 2, 117 1,843
Rhode Island 11 12 341 516 471 516

Connecticut 63 65 2,709 3,250 3,251 2,762
New York - 540 605 16,200 24,200 17,820 18,876
New Jersey 270 285 10,800 10,830 10,800 8,123
Pennsylvania, 1,450 1,520 56,550 58,520 54,854 40,964
Delaware

! 205 : 210 6,970 6,615 6,203
!

4,101

Maryland, 700
1

710 27,300 24,850 24,297 15, 158
Vir^ia 2,140

1

2,125 60,990 60,562 56,721 42,999
West Virginia, 725

1

800 22,112 25,200 22,333 18,648
North Carolina 2,900 2,900 53,650

1

60,900
:

59,015 46,893
South Carolina 2,065 1 2,130 32,008 35,145 : 36, 169 30,576
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Table 4.—Cor/i: Acreagej production, and total farm value, by States, 1915 and
1916—Continued.

State.

Thousands of acres.
Production (thou-
sands of bushels)

.

Total value, basis
Dec, 1 price
(thousands o f

dollars).

1916 1915 1916 1915 1916 1915

Georgia 4,000 4,330 62,000 64,950 62,000 50,661

Fiorida 840 800 12, GOO 12,000 11,340 8,760
Ohio 3,675 3,700 115, 762 153,550 104, 186 85,988
Indiana 5,137 5,025 174, 658 190,950 146, 713 97,384

Illinois 10,400 10,400 306,800 374,400 257, 712 202, 176

Michigan 1,650 1,750 45, 375 56,000 43,106 38,080
Wisconsin 1,690 1,775 60,840 40,825 55, 973 27,701

Minnesota 2,520 2,800 84, 420 64,400 67,536 39,928
Iowa 10,050 9,950 360,825 298,500 293, 460 1-52,235

Missouri 6,775 6,500 132, 112 191, 750 118, 901 109,298

North Dakota 510 700 13,515 9,800 11,353 6,566

South Dakota 2,950 3,250 84, 075 94, 250 64, 738 46, 182

Nebraska 7,400 7, 100 192,400 213,000 150,072 100,110

Kansas 6,950 5,550 69,500 172,050 62, 550 87,746

Kentucky 3, 400 3,500 95,200 105,000 82, 824 58,800

Tennessee 3,250 3,450 84,500 93 150 79, 430 54,027
Alabama 3,735 3,900 46,688 66,300 47, 622 45,747
Mississiyipi 3,400 3,550 47,600 67,450 46.648 43,8^12

Louisiana 2, 134 2,200 44,814 45,100 42, 125 28,864
Texas 6,900 7,100 131, 100 166,850 136,344 96,773

Oklahoma 3,950 3,800 53,325 112,100 49, 592 51,566
Arkansas 2,550 2,700 45, 135 62, 100 44, 232 39, 744

Montana 74 70 1,850 1,900 1,720 1,352
Wyoming 2.5 35 550 875 495

:

586

Colorado 475 470 7,362
,

11,280 6, 626 6,204

New Mexico 125 105 2,625 2,730 1 2,966 1,993
Arizona 22 20 770 600 1,078 690

Utah 13 13 429 442 493 354

Nevada 1 1 34 So
1

42
i

Idaho 21 22 735 770 735
1

500
Washington 38 39 1,406 1,053 1,406 811

Oregon. 40 33 1,340 ! 1, 155 1,273 947

California 64 64 2,048 : 2, 624 2,540 2,309

United States 105,954 106, 197 2,583,241 2,994,793 2,295,783 1,722, 080

Table 5.—Corn: Production and distribution in the UnUed States, 1897-1916.

[000 omitted.]

Year.

1897.
1S98.
IS99-
1900.
1901.

1902.
1903.
1904.
1905.
1906.

1907.

1908.

1909.
1910.

19X1,

1912
1913
1914
1915,

1916,

Old stock
on farms
Nov. 1.

Crop. ;

Total
supplies.

Stock on
farms Mar. 1

,

following,
i

Shipped
out of
county
where
grown.

Bushels.
290,934
137,894
113,644
92,328
95,825

Bushels.
1,902,968
1,924,185
2,078,144
2,105,103
1,522,520 -

Bushels.
2, 193, 902
2,062,079
2,191,788
2,197,431
1,618,345

Bushels.
782,871
800,533
773,730

1

776,166
441,132

Bushels.
411,617
396,005
348,098
478,417
153,213

29,267
!

131,210
80,246 !

82,285
119,633

2,523,648
2,244,177
2,467,481
2,707,994
2,927,416

2,552,915
2,375,387
2,547, 727
2,790,279
3,047,049

j

1,050,653
839,053
954,268

1,108,364
1,297,979

557,296
419,877
551,635
681,539
679,544

130,995
71,124

‘
79, 779

115,696
123,824

2,592,320
2,668,651
2,552,190
2,886,260
2,531,488

2,723,315 i

2,739,775
2,631,969

’

3,001,956
2,655,312

962,429
1,047,763
977,661

1,165,378
884,069

467,675
668,129
635,248
661,777
517, 704

64,764
137,972
80,046
96,009
87,908

3,124,746
2,446,988
2,672,804
2,994,793
2,583,241

3,189,510
2,584,960
2,752,850
3,090,802
2,671,149

1,289,655
866,392
910,894

1,116,559

680,796
422,091
498,285
660,824
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Table G.—Com: Yield per acre, price per bushel Dec. 1, and value per acre, by States,

State.

Yield per acre (bushels).
Farm price per bushel

(cents).

Value
per acre
(dollars).i

10-year

aver-

age,

1907-1916.

1912

CO

0 0
0
T~(0 5-

year

average,

1911-1915.

1916

85 75 87 8S 85 119 35.60 51.17
81 75 81 82 76 115 34. 66 52. 90
80 72 81 81 84 no 33.66 47.30
84 77 85 85 SO 120 36.63 50. 40
97 88 99 98 100 iSS 39. 91 42. 78

84 77 85 89 85 120 38. 98 51.60
79 70 SI S3 78 no 28. 99 33.00
73 68 75 76 75 100 27.87 40.00

. 71 63 72 73 70 97 2.S, 62 37.83
60 51 59 62 62 89 19.70 30.26

64 55 65 68 61 89 22.21 34.71
74 71 76 81 71 93 IS. 23126. 50
77 65 80 83 74 101 23. 12,30. 80
84 83 88 86 77 110116.20 20. 35
91 85 97 92 87 il3jl6. 42:17.52

84 85 91 85 78 100*12. 54 '15. 50
81 79 82 SO 73 9O

1
II. 6013. 50

59 45 63 61 56 90 22. 47
:

28 . 35
64 42 60 58 51 84 19. 30 '2S, 56
55 41 63 61 54 84 17.74^78
65 57 67 67 68 95 21.83 26.12
62 51 60 65 68 92'21. 25 33. 12
54 37 53

1

52 62 80116. 86 26.80
51 35 60 55 51 8017. 62 29.20
60 46 74| 68 57 90il5. 01 17.55

60 43 52 58 67 84113. 42 22. 28
61 37 56

j

50 49 7712.89 21. 94
51 37 65 53 47 78 11.45 20.28
5S 40 78 63 51 90 9. 66 9.00
63 55 76 64 56 87 16.30 24.36

67 61 77 ! 68 58 94 16.05 24.44
81 79 89i 80 69 102 13. 67 12.75
76 71 77 : 73 65 98 13.58 13.72
71 68 77 75 64 94 13.95 19.74
'72 64 82 74 58 104 13. 76 19. 76

59 41 72 64 46 93 8.34 12.56
72 i 67 78 80 64 98 14. 44 17.35
80

1

70 77 76 69 93 20. 78 23. 25
74 64 80 70 67 9016.71 19.80
67

1

50 73 60 55 90,11.8513.95
j

83
;

75 : 75 SO 73 113 18,56 23.73
109

1

100 ilO 120 115 140 33.74 49.00
81 75 70 75

!
801 115 25. 62 37.95

103; 98 118 no 93 125 33.8242. 50

75 70 68 72 65* 100*23.06*35.00

79 77 80 73 77i 100 21.29 37.00
80 75 70 82

1

82! 95 23.93 31.82
91 85 88 87 88 124 32.0639.68

6X.0j4S.7 69.1 ,64.4 57. sp. 9^15. 57j21.67

Me....
N.H,.
Vt
Mass .

.

R. I...

Conn..
K.y..
N. J...
Pa
Del....

Md....
Va..,.
W. Va.
N. C...
s.c...

Ga....
Fla....
Ohio..,
Ind...,
m
Mich..
Wis...
Minn.

.

Iowa .

,

Mo

N. Dak,
S. Dak.
Nebr..
Kans .

.

Ky....

Penn..
Ala....
Miss...
la
Tex

Okla..
Ark. .

.

Mont .

.

Wyo,.
Colo...

N, Mex.
Ariz . .

.

U tab .

.

Nev. ..

Idaho.
Wash..
Oreg...
Cal....

,41. 4\Z7. 0'40. 5 3S. 0 46. 0144. o!40. 0 38. 0'46. 0 41. 0 43.

0

'42. 0;35, 0,39. 0 35. 1:46. 0'45. 0,46. 0 37. 0 46. 0 45. 0!46.

0

. l41. o!36. 0,40. 3 37. 0'43. 0'41. 0 40. 0 37. 0 47. 0 46. 0,43.

0

.
''42. 5'36. 0 40. 4;38. 0 45. 5,44. 0'45. 0 40. 5,47. 0 47. 0 42.

0

. '38. 6,31. 2 42. 8j33. 2^40. 0 45. 0,41. 5,36. 5 42. 0|43. 0 31.

0

. 44. 4i33, 0’41. 3 41. 0 53. 2 48. 5*50. 0*38. 5*46. 0 50. 0 43.

0

. '35. 7,27. 0'3S. S;36. OiSS. 3 38. 5'SS. 6 2S. 5,41. 0;40. 0,30.

0

. ;36. 9,31. 5:38. 0,32. 7:36. 0 36. 8!38. 0 39. 5,38. 5 38. 0;40.

0

. l39. Ii32. 5 39. 5;32. 0 41. 0 44. 5,42. 5 39. 0'42. 5 38. 5,39.

0

. 132. 3'27. 5,32. 0,31. 0,31. 8 34. 0i34.
0,i31. 5,36. 0131. 5,34. O'

35. 3,34. 2;36. 6 31. 4i33. 5 36. 5:36.

5

25. 1 125. 0 26. 0,23. 2:25. 5 24. 0,24.

0

30. 0 28. 0|31. 2 31. 4|26. 0 25. 7 33.

8

;1S. 616. 5,18. 0 16. 8 18. 6 38, 4 1.8.

2

17.0,15. Iil4. 1 16. 7 18. 5'1S.2 17.

9

14.4:i3.0|

13.6I11.3

12.5
10.5

38.0'34.6 38.5|

36. 3:36. 0'30. 3140. 0'39.
3
'36. 0 40. 3i36. 0 33.

0

33. 7,36. 0 :31 . 6135 . 9|39. IjSS. 0 40. 0127. 0 29.

0

J,.

33.0 37.0:35.0 39.0
2G.0:20.5i28.5:2S.5
31.0 31.0 31.5,30.5
19.5'20.3|21.01S.5
19. 5;is. 5116.515.5

13.9:14. 5 16.0 13. Si 15. 5114.0

12.6113.014.613.0115. 0:i6.0

139. 5'36. 5.38, 6 42. 8 37. 5 39,

1

32,6 30.1131.

8

I34.3'32.0,33.7

32.3 27.0 29.0
34. 2 : 29 . 5l31. 7

26. 4 '31.0,27.01

23. 8*20. 0!23. sj

127.4 25.5-29. 7

24. 2 24. 0;27.

0

35.4 32.4:33.0
33.0132.5,36.3
34. 8 32. 7,33.

7

31.5'36.3'31.0l

26.4|33.0 26.0|

[31. 014.0Wo!
|31. 7j25. 0 22. 01

24.S25.8'21.0

34.0 33.5:36.0
35. 7 40. 5i40. 5

34. 5 40. 0;35.

0

43. 0,34. 0l3S. 0
32.0:17.5,22.0

26. 7 2v8. 8 28,

18.3122. 1|22. 0!l9.919.0:i4.5i
27. 1128. 2:25. 2i29. 0 :29 . 0

:

26.01

15.0115.5
15. Oj 15.0
41.5|31.5
38. 0 34.0

|30.0 29.5

32.0*27.5

23. 0,36,

0

23. 0133.

5

30. 0!36. 5
29. 5] 19.

5

:.o!i4. 0'26.

5

j30. 6|25. 5 : 26. 0|29. Oj^S. 5
'24.0:15.0:24.5,30.0:26.0

23.0 3.2ilS.5!31,0ll0.0
130.4 20. 5125. 0!30.0;2S.0

125. 0 26. 0124, S 22. 0;25. 9'26. 8 26. 5120. 5;24. 0 27. 0 26.

0

16. 1 15. 5114. 7 13. 5;] 8. 0 18. 0il7. 2|l7. 3,17. 0 17. 0 12.

5

il7. 8 17. 0ll7. 3 14. 5'20. 5'l9. 0|l8. 3120. OilS. 5 19. 0 14.

0

'20, 3 17. 5 19. 8 23. 0 23. 6 18. SllS. 0122. 0 19. 3 20. 5 21.

0

19. 9 21. 0 25. 7 15. 0 20.

6 |

9. 5j21. 0,24. 0 19. 5 23, 5 19.

0

17.4^4^24.817.0:16.0* e.5 18.711.0* 12. 5*29. 5 13 5
19. 8;i7. 2 20. 2,18. 0i24. 0 20. 8 20. 4ll9. 0 17.5:23. 0 17. 7
,26.

8

22. 5 23. 4:35. 0:23. 0 26. 5 25. 5 31. 5 28. o!28. 0 2,5.

0

23. 0 25. 0 28. 0,28. OflO. 015. 0 23. 0 29. 0 25. 0i25. 0 22.

0

:20, 0 23. 5 20. 2 24. 2jl9. 9 14. 0 20. 8 15. 0 23. 0,24. 0^15.

5

25. 1!29. 0*27. oW. 3'23. 0 24. 7*22. 4 18, 5*2<8. 0 26. 021. 0|
132. 6 37. 5 33. 2

:
32. 1,32. 5 33. 0 33. 0 28. 0 32. 0 30. 0 35.

0

131. 8 25. 5 29. 4 31. 4 '30. 3 35. 0 30. 0 34. 0,35. 0;34. 0 33. Ol

!32. 81 .... 1 ....
I

... . 30. 0,30. 6 30. 0!34, 0,36. 0 35. 0 34. 0:'

IT.S.

31. 7,30. 0 29. 0'SO. 6 32. 0 30. 0 32. 8 32. 0 31. 0|35. 0 35,

0

28. 3 27. 0 25. 5 27. 8|28. 0,28. 5 27. 3I28. 0 27. 0:27, 0 37.

0

. S 27. 5 27. 8,30. 7 25. 5 28. 5 31. 5i28. 5 30. 0 35. 0 33.

5

;35. 3 34. 0 32. 0 34. 8j37. 5 36. 0 37. 0 33. 0 36. 0 41. 0:32.

0

26. 0 25. 9,26. 2 25. 5 27. 7,23. 9 29. 2,23.

1

i 1 I 1 I 1 I

1 Based upon farm price Dec. 1,
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Table 7.

—

Corn: Wholesale price per bushel, 1912-1916.

Date.

New York. Baltimore. Cincinnati. Chicago. Detroit. St. Louis.
San Fran-

cisco.

No. 2

yellow.
Mixed,

No. 2
mixed.

Contract. No. 3. No. 2.
White (per
100 lbs.).

Low. High. Low. High. Low. High. Low. High, Low. High. Low. High. Low. Higin

1912. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts.

Jan.-June 874 67 85 64 87 634 824 624 834 63 85 155 1974
July-Dee 54§ 84 52 87 47 84 474 83 48 814 45 804 150 195

1913.

Jan.-June 571 7U 524 654 48 65 464 63 48 62 45 64 145 155
July-Dee G7 S7j 644 68 634 81 60 78i 605 784 615 82 1514 187

1914.

Jan.-June 60 82.4 66^ 77 64 75 60 734 62 74 63 734 161 178
Julv-Dec 7ia 93J 674 89 634 884 624 86 634 88 62| 87 1674 193

1915.

_

January 77i m 74 81? 70 784 684 77 70 774 69 77 1824 185
February 80^ 88^ 72 834 70 81 684 78 704 79 684 78 1824 190
March 82 89^ 73 774 71 77 70 75 704 75 70 754 185 1874
April m 90i 754 84? 75 81 72 79 74 80 744 784 178 1874
May m 764 834 77 80 504 56 754 80 734 77i 176 180
June.. 7Si m 764 81 744 794 715 764 73 784 714 76 172 177

Jan.-June. 774 m 72 84f 70 81 504 79 70 80 684 784 172 190

July
'

86J 92^ 79 "87 77 84 82 78 834 734 ~^oT 173 177
August SO m 86 86 774 82 75i 824 82 84 724 81 174 178
September S8g 67 79 78 71 814 684 78 174 175
October 72| 784 634 69 59| 67 65 69 58l 66 146 167
November 744 804 67i 71 62" 69 014 684 64 694 60 65 153 164
December 80 854 70f 78 644 694 694 75 664 75 65 754 162 180

July-Dee.. 72g 92f 67^ 87 02 84 59? 82-5 04 84 585 81 146 180

1916.
January 85^ 894 70

1

824 704 774 724 794 724 78 70 77 170 175
February 83^ ' 8S4 745 804 71 78 714 794 72 774 714 77 172 172
March , : 80^ 751 81 724 764 70 77 ! 72 76 71 744 170 172
April 85i 91| : 805 825 76 79 74| 79

1
76 79 734 76 170 180

May
1

791 925 ' S2| 754 78 69 784 1 714 79 694 764 176 180
June

!

m 88|
;

751 841 724 784 695 785 724 794 70 764 170 177

Jan.-June. 79i 92| 70 84i 704 79 69 794 714 794 694 77 170 180

July “lif 85i 90 79 834 78 845 794 85 754 824 175 190
August 92| 1004 88i 1 94 83 89 82 884 844 91 804 874 188 205
September 96| 10l| QO 95 864 884 845 90 88 92 834 89 196 205
October 98^ 120 92

i

107 88 103 885 111 91 115 864 111 196 215
November, . .

.

104 1194
1

105 105 97 107 90
1

no 98 117 91 1074 216 245
December 102i 1081 1

95 ' 1044 85 91 88 ; 96 944 102 884 944 205 245

July—Dec. 8Sf 120
1

85i : 107 79
j

107 78 111 794 117 754 111 175 245

Table 8.

—

Com: Condition of crop. United States, on first of months named, 1896-1916,

Year. July. Aug.
j

1

Sept. ; Oct.
1

1

Year. July. Aug.* Sept. Oct. Year. July, Aug. Sept. Oct.

P.ct. P.ct. P. ct. P. ct. P.ct.
1

P.ct. P.ct, P. ct. P. ct. P. ct. P.ct. P.CA
1896 92.4 96.0 91.0 90.5 1903.... 79.4 78.7 80.1 80.8 1910. ...i 85.4 79.3 78. 2 ; 80.3
1897.... 82.9 84,2 79.3 77.1 1904-... 86.4 87.3 84.6

1
83.9 1911.... 80.1 69.6 70.3 70.4

1898,.,. 90.5
’

87.0 84.1 82.0 1905.... 87.3 89.0
i
89.5] 89-2 1912. ...i 81.5 i 80.0 82.1 ! 82.3

1899.... 86.5 89.9 85.2 82.7 1906.... 87.6 88. OJ 90-2 1 90,

1

1913.. -.i 86.9 75.8 65.1
1

65.3
1900 89.5

I

87.5 80.6 78.2 1907.... 80.2 82.8
'

80.2
j

78.0 1914.... 85.8
^

74.8 71.7 72.9
1901 81.3 54.0 51.7 52.1 1908..., 82.8 82.5

j

79.4 77.8 1915.... 81.2 ! 79.5 78.8 79.7
1902..,. 87.5 86.5 84.3 ! 79.6 1909.... 89,3 84.4 74.6

1

73.8 1916.... 82.0 75.3 71.3 71.5
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Tablr 9.— Cor??.; Farm jmce per bushel on first of each month, by geayraphical diiisionSj

1915 and 1916.

Month.

United
States.

Norili
Atlantic
States,

South
Atlantic
States.

N. Central
States east
of Miss. R.

N. Central
States west
of Miss. R.

South
Central
States.

Far West-
ern States-

1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1916 1915

Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. as. as. Cts. Cts. Cts. Cts.

January 62.1 66.2 76.5 76.6 77.3 81.5 62.2 63.3 56.2 58.5 62.1 75.1 70.2 74.1

February 66.7 72.8 79.5 81.2 81.8 85.8 66.6 69.9 61.1 67.1 66.9 79.4 71.5 78.1

March 68 2 75.

1

81.6 84.6 85.4 92.4 66.4 70.1 60.2 67.0 72.4 86.9 78.7 82.2
April 70.3 75.

1

82.6 84.5 87.

3

92.2 66.9 70.3 63.1 66.1 75.8 SS.2 75.9 87.1

May 72.3 77.7 83.0 85.3 89.1 94.3 70.2 73.7 65.3 68.8 76.2 90.0 79.3 82.9

June 74.1 77.9 84.1 85.8 92.1 95.8 70.

6

73.5 66.6 68.6 79.9 91.0 77.0 S2.3

July.... 75.

4

77.7 84.3 84.8 92.7 96.4 71.6 73.2 68.7 68.8 81.0 90.3 79.3 77.9
August 79.4 78.9 87.4 86.9 95.0 96.8 76.8 76.0 73-3 71.5 83.6 86-5 85.4 80.5
September.... S3.

6

77.3 93.8 87.6 98.4 95.5 81.7 75.3 77.9 70 9 86.4 81.8 88.7 75.1

October S2.3 70.5 94.3 84.5 96.9
1

89.2 81.5 70.3 76.9 64.9 83.4 69.6 87.2 71.2
November.... 85.0 61.9 97.2 76.5 95.0 79.4 82.8 61.7 81.6 57.8 86.6 68.9 88.7 65.7
December SS.9 57. 5 101.5 73.7 100.2 75.0 86.4 55.3 81.5 51.9 96.4 58.4 101.2 67.1

Average...! 74.3 71.5 86. 9 82.4 91.1 89.1 71.1 69.1 67.4 64.3 SO.O 74.9 80.

9

76.9

Table 10 .— Corn {including meal): Inter^iational trade^ calendar years 1913-1915.

[The item maicem or rmizena is included as ^^Cora and corn meal.”]

General Note.—Substantially the international trade of the world. It should not be expected tliat

the world export and import totals for any year w^ill agree. Among sources of disagreement are those:

(1) Different periods of time covered in the ^'year” of the various countries; (2) imports received in year
subsequent to year of export; (3) want of uniformity in classification of goods among countries; (4) differ-
ent practices and varying degrees of failure in recording countries of origin and ultimate destination; (5)
different practices of recording reexported goods; (6) opposite methods of treating free ports; (7) clerical
errors, which, it may be assumed, are not infrequent.
The exports given are domestic exports, and the imports given are imports for consumption as far as it is

feasi])le and consistent so to express the facts. While there are some inevitable omissions, on the other
hand there are some duplications because of reshipments that do not appear as such in official reports.
For the United Eungdom, import figures refer to imports for consumption, when available, otherwise total
imports, less exports, of 'foreign and colonial merchandise.” Figures for the United States iuclud#
Alaska, Porto Rico, and Hawaii.

EXPORTS.

[000 omitted.]

Coimtiy. 1913
1914

(prelim.).
1915

(prelim.).
Country. 1913

1914
(prelim.).

lOlS"

(prelim.).

'

Argentina
!>...

Belgium ' ...i

Bushels,
189,240

30 '

6,134 1

741

11.362
11,846
38.363

Bushels.
139,461

Bushels.
170,490 Russia

United States
1

Uruguay !

Bushels.
22, 900
46,923

3
7,225

Bushels.
11,275
17,022 :

3

6,713
1

Bushels.
26

50, 337

British South Africa
Bulgaria

4,778 6,860 Other countries ....

Total
i

i

4,345
41,804 ;

804 334, 767 225,401

IMPORTS.

Austria-Hungary ..

Belgium
British South Africa
Canada
Cuba
Denmark
Egypt
France...
Germany
Italy....
Mexico

25,844
25,036

818 6 25
9,041 8,347 10,980
3,198 2,890 3,242

15,938 10,346 26,019
1,184 687 2

23,279 16,331 17,582
36, 165
13,847 i 331 786
1,347

Netherlands
Norway
Portugal
Russia
Spain
Sweden
Switzerland
United Kingdom...
Other countries

Total

39,467 25,674 43,308
1,149 1,672 1,769
4,114 3,105
662 576

22,403 7,960 8,134
2,895 2,195 8,292
4,785 3,068 4,461

97,721
i

75,499 92,226
9,422

j

24,368

337,815 183,055
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Table 11.—Wheat: Area and production of undermentioned countries^ 1914-'1916,

Country.

Area. Production.

1914 1915 1916
1

i

1

1914 1915 1916

NOETn AilEIlICA,

United States

Canada:
New Brunswick
Ontario
Manitoba
Saskatchewan
Alberta
Other

Total Canada

Mexico

Total

Acres.

53, 541, 000
A cres.

60, 469, 000
Acres.

52, 7S5, 000

Bushels.
‘ 891,017,000

Bushels.
1,025,801,000

Bushels.
630, 886, 000

13, 000
534. 000

2, 610,000
5, 34S, 000

1, 371, 000
111.000

14, 000
1.093.000
3.343. 000
6. 838. 000
1. 564. 000

134; 000

11,000
cS72,000

2. 342. 000
5. 252. 000

1. 474. 000
131,000

234, 000
17. 658. 000

38. 605. 000
73. 494. 000
2S, 859, 000

2,430, 000

267, 000

30, 252, 000
9G, 425, COO

195, 168, GOO
51, 355, 000

2, 837, 000

G)
G)

G)

10,293,000 12, 9S6, 000 10,085,000 161, 2S0, 000 376, 304, 000 220, 307, 000

1,478,000 0) G) 4,389,000 1
f 4, 000, 000

i 0)

! 1,056,686,000 1,406,105,000

SOUTH AlIEniCA.

Argentina
Cliilo

Uruguay

Total

EUROPE.

Austria-Hungary:
K petri 1

ilunaar ] . r

Croiii 'vi'-o''!;:. . .

.

.go.

Total Austria-
Hungary

16,243,000
1,01S, 000

911, 000

15,471,000
1,278,000

783,000

16,420,000

G)
950,000

113, 904,000
16, 403, 000
5, 887, 000

168, 4GS, 000
19, 002, 000
3,596,000

172,620,000
21, 145, 000
8,167,000

IS, 172, 000 17,532, 000 136, 194, 000 191.066,000 201, 932, 000

2 1, 660, 000
8,016,000

741, 000

0)

0 )

8,288,000
G)
G)
G)
G)

2 38, 024, 000
105,237,000

7, 716, 000
: 2,500.000

233
, 000,000

152, 934, 000
15, 000, 000
3,000,000

153,477,000 208, 934, 000

Belgium
Bulgaria
Denmark
Finland
France
Germany
Greece
Italy,
Montenegro
Netlrerlands
Norway....
Portugal
Eoumania

Eussia:
Eussia proper
Poland
Northern Caucasia,

.

Total Eussia, Eu-
ropean

Serbia
Spain
Sweden
Switzerland

United Kingdom:
England

Sr- n !.i' ij

Total United
Kingdom

Total

400.000
2.638.000

134.000

i

(’)

14. 975.000
4.032.000

C)
11.783.000

C)
148.000

C)
C)

5.218.000
;

164.000

G)
13,504,000
4.950.000

0)
12.502.000

G)
160.000

G)
C)

4,705,000

152. 000
G)

12.855.000

G)
G)

11. 678.000

G)
136. 000
14,000

G)
4, 843,000

13,973,000
25, 979, nOO

5. 785. 000
130.000

282.089.000
145. 944. 000

7, 000, 000

169, oSl, 000
200. 000

5.779.000
269, 000

10, 000, 000
49, 270, 000

8,000,000
46,212,000
7.979.000

130.000
225. 132. 000
141.676.000

• 0,000,000
170, 541,000

200. 000
6, 143, OOil

269,000
6.571.000

;

89,241,000

G)
38.241.000
6.040.000
6)

213.214.000
b)
G)

176. 529.000
G)

4. 034. 000
305, 000

7.343.000
78. 520. 000

50.986.000
'

343,000
10.597.000

49.052.000

G)
10.031.000

48,525,000

G)
G)

463, 748, 000
5,883,000

109,636,000
I

525,450,000

G)
5 127, 756,000

595, 419,000

61,926,000 59,083,000 579, 267, 000 653,206,000 1

0 )

9, 681,000
269.000
113.000

G)
10,037,000

G)
111,000

G)
10,070,000

G)
124,000

9.000, 000
116; 089, 000

8.472. 000
3. 277. 000

10,000,000
j

139,298,000
9.170.000
3.957.000

'

G)
152,329,000

G) -

3,821,000

1, 770,000
37.000
61.000
37,000

2,122,000
49.000
77.000
87.000

1,862,000
50.000
63.000
76.000

59,217,000 '

1,082,000 !

2.642.000
1.415.000

68,437,000
1.415.000

1

3.053.000
1

3.238.000

55, 825, 000

1.383.000
2.336.000
2.827.000

1, 905, 000 2,335, 000 2,051,000 64,356,000 76, 143, 000 62,371,000

1,650,537,000 1,808,802,000

1 No official statistics, ^ Winter T?heat in 1914 in 5 jrovemments only
2 Galicia and Bukowma not included in 1914 and 1915. 6 Includes 1 government of Transcaucasia,
s Census of 1910.



Statistics of Wheat. 569

WHEAT—Continued.

Table 11.

—

Wheat: Area and productio7i m undermmtioned countries^ 1914~i916—Con.

Area. Production.

Country.

1914 1915 1916 1914 1915 1916

ASIA.

India:
British!
Native States

Acres.
28,475, 000

(2)

Acres.
32, 475,000

(2)

Acres.
30, 143, 000

(2)

Bushels.
312,032,000

C)

Bushels.
37G, 731, 000

Bushels.
318,005,000

0)

Total 312,032,000 376,731,000 318,005,000

Cyprus (2) (^) (2) 2,500,000 2,000,000 (2)

Japanese Empire:
Japan
Formosa

1, 174, 000
10,000

1,250,000
(')

1,280,000
(‘)

22,975, 000
195, 000

25,798,000
200,000

24,444,000

6)

Total 1,190,000 23,170,000 25,998,000

Persia’ (=) (2) (=) 14,000,000 16, 000,000 0 )

Russia:
Central Asia (4 gov-
ernments of)

Siberia (4 govern-
ments oO

Transcaucasia (1
government)

5. 501.000

7. 931.000

11,000

6.518. 000

7. 727. 000

(®)

(})

(^)

(2)

68,448,000

104,038, 000

82,000

58. 025.000

50. 321. 000

C) (0

Total 13,443,000 14, 245,000 172,508,000 108,346,000

Turkey (Asia Minor
only) (=) C) (2) 35,000, 000 35,000, 000 (*)

Total ... 559, 270, 000 564,075,000

AFEICA.

Algeria
Egypt
Tunis
Union of South Africa...

3,368,000,
1 1,301,000
: 1,010,000

(=)

3.209.000
1.582.000
1.112.000

(-)

(2)

1.447.000
1.482.000

[

557,000

30,000,000
32,831,000
2,205,000

<6,034,000

34.654.000
39. 148. 000
11.023.000
7, 076, 000

(^)

36,543,000
7,165,000
4,857,000.

Total 71,070,000 91,901,000

AUSTEALASIA.

Australia:
rVnpaj^clo'pf^

NeAsmTh
Victoria
South A”«'tmh>. '

WC''er" u. : r..h.. . .

Tasmania.

132,000
3.205.000
2. 566.000
2.268. 000
1,097,000

IS, 000

127,000
2.758. 000

2.864.000
2. 502. 000
1,376,009

24,000

94,000
:

4,235,000
3,680,000

1 2,739,000
1 1,733,000

j

49, 000

1,825,000
39.219.000
33.974.000
17.470.000
13.751.000

361,000

1. 635. 000
13,235, 000
4.065.000
3. 639. 000

1 2, 707, 000
396, 000

427,000
69.445.000

1 60,366,000
35.210.000
18.811.000
1,025,000

Total Australia. -

.

New Zealand
9,286,000

167,000
9,651,000

230,000
12,530,000

328, 000
106,600,000
5,559,000

25,677,000
6,854,000

I 185,284,000

1

7,294,000

Total Australasia .

.

9,453,000 9,881,000 12,858,000 112,159,000 32, 531, 000 192,579,000

Grand total 3,585,916,000 4,094, 480, 000

1 cortnin Feudatory States. ® Included in Northern Caucasia.
2 N 0 oLlei A ‘'h !; ir =. ^ Yield of 1911 census.

Table 12.—Wheat: Total production of countries named in Table 11^ 1891-1916.

Year. Production. Year. Production. Year. Production. Year. Production.

1891..

..

1892..

..

1893..

..

1894..

..

1895..

.-

1896..

..

1897..

..

Bushels.
2.432.322.000
2. 481.805.000
2.659.174.000

1 2,660,557,000
! 2,593,312,000
! 2,506,320,000

2.236.268.000

1898
1899
1900
1901
1902
1903
1904

Bushels.
2.948.305.000
2.783.885.000
2.610.751.000
2.955.975.000
3,090,1X6,000
3. 189.813.000

! 3,163,542,000

1905
1906
1907
1908
1909
1910
1911

Bushels.
3.327.084. 000
3.434.354.000
3.133.965.000
3.182. 105.000
3.581.519.000
3.575.055. 000
3.551.795.000

1912
1913
1914
1915
1916

Bushels.
3.791.951.000
4.127.437.000
3.585.916.000

! 4,094,480,000

j

i

1
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Tablp. 13 .

—

Wheat: Average yield per acre in undermentioned eo-untrien, 1890-1915.

Year.
I'nited
States.

Russia
(Em’o-
pean).!

Ger-
many .1

Austria.!
Hungary
proper.!

Fiance.

2

1' lilted

King-
dom.

2

Average: Bushels. Bushels. Bushels. Bushels. Bzishels. Bushels. Bushels.
1890-1899 13. 2 8 9 24 5 16.2 18.6 31.2
1900-1909 14 1 9.7 2S 9 IS.O 17. 5 20.5 33.1

1906 15. 5 7 7 30.3 20.3 22 5 20 2 34.8
1907 14.0 8 0 29.6 18.0 14.9 23.2 35.1
190S - 14 U s.s 29.7 21.0 17. 5 19 6 33.4
1909 15. 4 12.5 30.5 19.9 14.1 22.0

i

35.0
1910 13.9 11.2 29.6 19.2 19.8 15.

9

31.4
1911

1

12-5 7.0 30.6 19.6 20.9 19.

8

34.0
1912 i 15 9 10.3 33.6 22.3 19.8 21.0 30.0
1913 i 15.2 13.5 35.1 19.9 19.6 19.9 32.7
1914

!

16 6 9.4 29.6 S22.4 13.

1

18.9 33.8
1915 1 17.0 28.6 16.

6

32 7

.Vverage (1906-1915) i 15.0 i 33.3
.

1

1 Bushels of COpoiimls. - Wmoliester bushels. ^ rralicia nnd IBikowma nol included.

Table 14 .

—

Wheat: Acreage, production, mine, exports, etc., in the United States,

1849-1016 .

Notl.—

F

igures in iiahes are census relums; figures in roman are estimates of the Department of Agri-
culture. Estimates of acres are obtained by applying estimated percentages cf increase or decrease to
the published numbers of the preceding year, except that a revised base is used for applying percentage
estimates whenever new census data are available.

Year.

1819.
1859.

Acreage
harvested.

Acres.

Aver-
age
yield
‘per
acre.

Bush.

1866,.
1867.

.

1868-

-

1869.

.

1869..

15.424.000
18.322.000
18,460,000-
19. 181.000

9.9
11.6
12.1
13.6

Production.

Aver-
age
farm
price
per

hushel
I

Dec. 1.

Farm value
Dec. 1.

Bushels.
m,mrOoo
17$, 105,000

152,000, 000
212.441.000
224.037.000
260. 147.000
287. 716.000

Centsf Dollars.

152.7
145.2
10S.5
7G. o

232.110.000
308.387.000
243.033.000
199.025.000

Chicago cash, price per
bushel, No. 1 northern
spring.

December.

Low. High

Cts.

129
126
SO
63

Ct5.

145
140

Following
May.

Low. nigh

Cts.

185
134
87
79

Cts.

211
161
“96

92

Dumestic
exports, in-
cluding

flour, fiscal

year
be^nning
July 1.

Bushels.
7, 535, 901

17,213,133

12,616,941
20,323,014
29,7X7,201
53,900, 780

1870. -i

1871 .

.

1872.

A

1873.. i

1874..
I

18.993.000
19.944.000
20.858.000
22.172.000
24.907.000

12.4
11.6
12.0
12.7
12.3

235.885.000
230.722.000
249.997.000
281, 255, OOfi

308. 103.000

94.4
114.5
111.4
106.9
86.3

222. 767.000
264.076.000
278.522.000
300. 670. 000

265.881.000

91
107
97
96
78

98
111
108
106

113
120
112
105
78

120
143
122
114
94

52,574, 111

38, 995, 755

52,014, 715

91,510, 398
72,912,817

22.3
16.9
20.8
32.5
23.7

1875..
1876..
1877..
1878-

.

1879..

26.382.000
27, 627,000-

26.278.000
32.109.000
32. 546.000

11-1
10.5
13.9
13.1
13.8

292. 136. 000
289.356.000
364. 194. 000
420.122.000
‘448,757,000

89.5
97.0
105.7
77.6
110.8

261.397.000
280. 743. 000
385.089.000
325.814.000
497.030.000

82
104
103
81
122

91
117
108
84

im

89
130
98
91
im

100
172
113
102
119

74, 750, 082
57,ai3,936
92, 141,626
150,502, 50G

180, 304, 181

19.7
25.3
35.8
40.3

1879..: 35,480,000 15.0
1880.. 37,987,000 1.3.1

1881.. 37,709,000 10.2
1882.. 37,067,000 13.6
1883.. 36,456,000 1L6

459.488.000
498. 550.000
363.280.000
504.185.000
421.086.000

95.1
119.2
88.4
91.1

474^202,000
456.880.000
4*45,602,000

383.649.000

93^

124i
91J
94§

109^
129

94i
99i

101
123
108
85

1186, 321,514
121,892,389
1147,811,316
111,534,182

37.4
31.8
29-3
26.5

1884.

.

39,476,000 13.0
1885.. 34,189,000 10.4
1886.- 36,806,000 12.4
1887.. 37, 642, QQO 12.1
1&SS-- 37,336,000 11.1

512.765.000
357.112.000
457.218.000
456.329.000
415^868,000

64.5
77.1
68.7
68.1
92.6

330.862.000
275.320.000
314. 226.000
310.613.000
385>248,00O

mi
821

74
75i

m
79|

105^

85f
72|

771

.m
79

132, 570,366
94,565,793
153,804,969
119,625,344
88,600,743

25.9
20.5
33.6
26.2
21.5

1889,. 38, 124, 000 12.9
irn.. S3,S80,0&) 1S.&
1890.. 36,087,000 11.1
1891.. 39,917,000 15.3
1892., 38,554,000 13.4

490.560.000
mAUyOOO
399.262.000
611.781.000
515.947.000

69. S 342,492,000 m
83.8
83.9
62.4

334.774.000
513.473.000
322.112.000

13
92f
93i
73

98r
SO
08i

100 109,430,46? 22t3‘

losi

S5f
76i

106,181,316
225,665,811
191,912^ 635

26.6
36.9
37.2
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Table 14 .

—

Wheat: Acreage^ production, value^ exports^ etc., in the United States^

1849-1916—Continued,

Aver-
Aver-
age
farm
price
per

bushel
Dec.l.

Chicago eash price per
bushel. No.l nortliem
spring. Domestic

exports, in-

cluding
flour, fiscal

year
beginning
July 1.

Per
cent
of

crop
ex-
port
ed.

Year.
Acreage

harvested.

age
yield
per
acre.

Production.
Farm value

Dec. 1. December. 1

Following
May.

Low. High. 'Low.
j

High.

Acres. Bush. Bushels. Cents. Dollars. Cts. Cts. Cts. Cts. Bushels. P.ct.

1893 - - U, 629,000 11.4 396, 132, 000 53.8 213, 171,000 594 044 524 604 164, 283, 129 41.6

1894 34,882,000 13.2 460, 267, 000 49.1 225, 902,000 52^ 63| 60f 85| 144, S12, 718 31.6
1895 34,047,000 13. 7 467, 103, 000 50,9 237,939,000 53J 645 574 m 126, 443, 968 27.1

1896-

-

34, 619, 000 12.4 427, 684,000 72.0 310,598,000 934 6Sf 97| 145,124,972 33.9

1897.. 39, 465, 000 13.4 530, 149, 000 80.8 428, 547, 000 92 109 117 185 217, 306,005 41.0

1898-

.

44,055,000 15.3 67.5,149,000 58.2 392, 770,000 625 70 68? 794 222, 618,420 33.0

1S99..
1893

44.593. 000
o2JS3,000
42.495.000

12,3
12 5

547.304. 000
658.534.000

,

522,230,000

58.4 319, 545, 000 64 094 634 674 186,096, 762 34.0

1900 -. 12.3 01.9 1 323,5io,000 094 745 70 754 215,990,073 i 41.4
1901 .

.

49,896,000 15. 0 748,460,000 62.4 467,360,000
!

73 794 725 76i 234,772,516 . 31.4

1902.. 46, 202,000 14.5 670,063.000 63.0 422,224,000 m 77f 745 80 202,905,598 30.3
1903.. 49,465,000 12,9 637,822,000 69.0 443,025,000 775 87 875 lOlJ 120,727,613 18.9

1904 44,075,000 1 12.5 552,400,000 92.4 510,490,000 115 122 894 113^
: 44,112,910 8.0

1905..
1906..

1907.

.

47.854.000
1

47.306.000

45.211.000
47.557.000
40. 723. 000

14.5
15.5

14.0

692.979.000
735.201.000

634.087.000
6G4, 602, 000
737.189.000

74.8
60.7

87.4

1

518,373,000
490.333.000

554.437.000
616.826.000

82i 90 804
84

87^

106
97,609,007
140,700,425

163,043,669
114,268,468

14.1
20.0

25.7
1908..
1909.

.

14,0
15. 8

92.8 1004 112 1264 137 17.2

1909.. U,m,ooo 15.4 683,879,000 98. 6 i 668,680, 000 106 1195 100 1194 87, 364,318 12.8
1910 Yj 45, 681,000 13.9 635, 121, 000 88.3 561,051,000 104 110 98 106 69,311, 760 10.9

1911.
.'

49,543,000 12.5 621,338. 000 87.4 543,063,000 105 110 115 122 79, 689, 404 12.8
1912. .1 45, 814, 000 15.9 730, 267; 000 76.0 555, 280, 000 85 905 904 96 142, 879, 596 19.6
1913. -1 50, 184,000 15. 2 703,380,000 79.9 610,122,000 894 93 90 100 145, 590, 349

332,464, 975
19.1

1914. .' 53,541,000 16. 6 891,017,000 98.6 878, 680, 000 115 131 141 1644 37.3
1915. .'

191G..:
1

60.469.000
52. 785. 000

17.0
12.

1

1,025,801,000
G39,88t), 000

91.9
160.3

942.303.000
1.025.765.000

106
1554

1284
190

116 126
.1

243, 117, 026 23.7

1 Figures adjusted to census ‘basis.

Table 15.

—

]Vinter and spring wheat: Acreage^ production, and farm vedue Dec. 1, by
States in 1916, and United States totals, 1890-1916.

State.

Yanter wheat. Spring wheat.

Acreage.

Aver-
age
yield
per
acre.

Produc-
tion,

Aver-
age
farm
price
Dec.l.

Farm
value
Dec. 1.

Acreage,

Aver-
age
yield
"per
acre.

Produc-
tion.

Aver-
age
farm
price
Dec.l.

Farm
value
Dee. 1.

Me
Acres,

j

Bu. Bushels. Cts. Dollars. Acres.

5.000
1.000

Bu.
27.0
25.0

Bushels.
135,000
25,000

Cts.

187
165

Dollars.

252, 000
41,000vt ! ...1

N- Y 430. 000
90,000

1. 375. 000

124.000
640.000

1.300.000
'320,000

950.000

210, 000
334. 000

1. 500. 000
1,620, OOO
1. 475. 000

21.0
20.0
19.0

15.0
16.0
12.5
14.5
10.5

10.6
11.4
13.5
12.0
11.0

9. 030.000
1.800.000

26.125.000

1, 860, OOO'

10, 240,000:

16. 250. 000
4, 640, m\
9, '975, OGO

2,226,000
3,808,000
20.250.000
19.440.000
16,225,000“

16S
164
162

162
171
165
160
176

!
189
186
169
169
165

15,170,660
2. 952. 000
42.322.000

3. 013. 000
17.510.000
26, 812, GOO
7.424.000
17.556.000

4.207.000
: 7,083,000
34.222.000
32. 854. 000
26.771.0001

N. J

Pa

Del i

Md
Va
W. Ya
N. C

s. c

'

Ga J
Ohio
Ind (

Ill
1 .....
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Table 15.—Winter and spring wheat: Acreage., production, and fami value Dec. 1, by

States in 1916, and United States totals, 1890-1916—Continued.

State
and year.

Winter wheat. Spring wheat.

Acreage.

Aver-
age
yield
per
acre.

Produc-
tion.

Aver-
age
farm
price
Dec.l.

Farm
value
Dec. 1.

Acreage.

Aver-
age

yield
per
acre.

Produc-
tion.

Aver-
age
farm
price
Dcc.l.

Farm
value
Dec. 1.

A ores. Bn. Bushels. Cts. Dollars. Acres. Bii. Bmhcls. Cts. Dollars.

800, 000 17.0 13, 600, 000 167 22, 712, OOC

Wis 81, 000 19.0 539! 000 160 2, 462; 000 107,000 16.6 1,776, 000 160 2, 842, 000
Minn 65, 000 14.0 910, 000 162 1, 474, 000 3, 650, 000 7.3 26, 645, 000 162 43, 165, 000
Iowa 340,000 IS. 5 6,290, 000 156 9, 812, 000 320, 000 13.0 4,160,000: 156 6, 490, 000
Mo 1,950,000 8.5 16,575,000 1C5 27,349,000

N. Dak - . . 7, 150, 000 39. 325, 000 59, 774, 000
S. Dak 150, 000 18.0 2,775, 000 150 4, 162, 000 3, 500, 000 6.3 22, 050, 000 150 33

;
075 ; 000

Nebr 3,240,000 20.0 64, 800, 000 160 103, 680, 000 300, 000 12.5 0
, 750, OOU 160 6, 000, 000

Kans 8, 130, 000 12.0 97, 560, 000 164 159, 998,000 44, 000 10.5 462, 000 164 758, 000
890, 000 9. 0 8, 010, 000 166 13, 297, 000

TfiTTn 865, 000 9.2 7, 958, 000 169 13, 449, 000

Ala

.

no, 000 9.5 i; 045, 000 185 i; 93:3 ; 000
6', 000 15.0 90, 000 175 158, 000

1,200^ 000 11. 0 13, 200, 000 22, 836; 000

Okla 3, OoO' 000 9. 7 29^ 5S5i 000 167 49, 40?; 000

Ark 255, 000 8.0 2, 040, 000 163 3,325, 000

Mont 550; 000 21.5 11, 82.5, 000 161 19, 038, 000 935, 000 18.0 16,830 000 161 27, 096, 000
Wyo 70,000 21.0 1,470, 000 145 2, 132, 000 95, 000 22.0 2,090 00) 145 3,030, 000
Colo 370, 000 20.0 7, 400, 000 150 11, 100, 000 230, 000 19.5 4, 485. 000 150 6, 728, 000

N. Mox 65, 000 16.5 1, 072, 000 150 1,608, 000 48, 000 21.5 1,032 000 160 1,548, 000
Ariz 40, 000 29.0 1, 160, 000 150 1, 740, 000

Utah 250, 000 20.0 5, 000, 000 152 7, 600, 000 76, 000 25.

0

1,900 000 152 2, 888,000
Nev 20, 000 24.5 490,000 140 686, 000 35, 000 31.5 1, 102, 000 140 1, 543,000

Idaho 344, 000 24.0 8,256,000 146 12, 054, 000 290, 000 23,5 6. 815, 000 146 9, 950, 000
Wash 690, 000 26.5 18, 285, 000 143 26, 148, 000 900, 000 21.5 19,350,000 143 27, 670, 000
Oreg 680, 000 23.0 13, 340, 000 145 19, 343, 000 270, 000 23.0 6, 210, 000 145

1

9,004,000
Cal 350,000 16.0 5, 600,000 152 8,512, 000

TJ. S 34,829,000 13.8 481, 744, 000 i62.7>83,911,000 17, 956,000 8.8 158, 142, 000 152.9 241,854,000

1915 41,308,000 16.3 673,947,000 94.7 638, 149,000 19,161,000 18.4 351,854,000 86.4 304, 154.000
1914 36,008,000 19.0 684,990,000 98.6 675,623,000 17,533,000 11.8 206,027,000 98.6 203,057,000
1913 31,699,000 16.5'523.561,000 82.9 4,33,995,000 18,485.000 13.o!239.819,000 73.4 176,127,000
1912 !26,571,000' 15.l'399,919,000 80.9 323,572,000 19.243,000 17.2 330,348,000 70.1 231,708,000
ipn ’

29 lfi2.000 14.8;430,656,000 88.0 379, 151,000 20,381,000 9. 4' 190, 682, 000 86.0 163,912,000
101' ' 27,.-;29,C0j 15.9 434, 142,000 88,

1

382,318,000 18,352,000 11. 0|200,979,000 88.9 178,733,000

1909 1 S7, 151,000 75. a'/ r 0
. 7/?® nnn 102.4 426,184,000 17.111,000 15.4^208,046,000 02.5 242, 496,000

190S
1

30, 349,000 11.4 i.'u 93.7 410,330,000 17,208,000 13.2 226.694,000 91.1 206.496,000
1907 ;28, 132, 000 14. 6 409,442,000 88.2 361,217,000 17,079.000 13.2 224.645,000 86.0 193,220 000
1906

j

;29,600,000 10.7:492,888,000 68,3 336,435,000,17,708,000 13.7 242,373,000 63.5 153,898,000
1905 ! 29,804,000 14.3 428,463,000 78.2 334,987,000 17,990,000 14.7|264,517,000 69.3 183,386,000

1904 ^ 26,866,000 12.4'332,935,000 97.

«

3?5 enj.noo t 7 one nnn 10 r'oiq 4Ai nnn 84.2 184,873,000
1903 32,511,000 12. 3'399, 867,000 Tl.r. 2 -j.'' ‘.j !•' : 1 :. ' .',7 ! 65.9 156,782,000
1902 28,581,000 14.4:411,789,000 64.8 266,727,000:17,621,000 I'.

7

Jl'r. 1'' 60,2 155,497,000
1901 30,240,000 15.2;45S,a35,000 66.1 303,227.00049,656,000 14. 7,2.89,620,000 56.7 164, 133,000
1900 26,236,000 13. 3 350, 025, 000 63.3 221,668,00016,259, 000 10.6172,204,000 59.1 101, 847,000

1899 25,358,000 11.5 291,706,000 63.0 183,767,000 19,235,000 13. 3 255,598,000 53.1 135,778,000
1898 25.745,000 14.9 382,492,000 62.2 237,736,00018,310,000 16.0 292,657,000 53.0 155,034,000
1897 22.926, 000 14.1'323,616,000 85.1 275,323,000 16,539,000 12.5 206,533,000 74.2 153,224,000
1896 22,794,000 11.8 267,934,000 77.0 206.270,^0^ 11.825,000 13.5159,750,000 65.3 104,328,000
1895 22,609,000 11. 6,261,242,000 57. S 15' ',91 4, i/jO 11,438,000 15. 0 205, 861, 000 42.3 86,995,000

1894 23,519,000 14. 0*329,290,000 49.8 164,022,00011,364,000 11.5130,977,000 47.2 61,880.000\m 23. ]i« 0^0 12.0 278,469,000 56.3 156,720,00011,511,000 10.2117,862,000 48,0 56,451,000
J8.v> 26'209,f'-"fi 13.71359,416,000 65.1 234,037,000 12,345,000 12.7il56,531,000 56.3 88,075,000
D’-ni 27 .“2-,'‘'''i 14. 7 405,116,000 88.0 356,415,000 12,393,000 16.7206,665.000 76.0 157,058,000
IS'jfi

2‘.t 32 j "j'j 10.9j255,374,000 87. 5j223, 362, 000 n, 587, 000 11.4 143,890, 000 77.4 111, 411, 000

1 Census acreage and production.
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Table 16.—Winter and s'pring wheat: Yield per acre in States producing both, for 10 years.

WINTER WHEAT.

Yield per acre (bushels).

state.
10-year
aver.,
1907-
191C.

1907 1908 1909 1910 1911 1912 1913 - 1914 1915 1916

Wisconsin 19.6 15.5 19.5 20.4 20.0 17.5 19.5 20.1 2J. 5 23.0 19.0
Minnesota : 17.3 IG. 2 19.5 19.5 14.0
Iowa 21.0 18.6 21.0 21.6 21.2 ID 7 23.0 23. 4 21.6 21.5 18.5
South Dakota 15.5 9.0 14.0 20.5 18.5
Nebraska 18.1 19.0 17.8 19.4 16.5 13.8 18.0 IS.G 19.3 18.5 20.0

Kansas 13.7 11.3 12. S 14.5 14.2 10.8 15.5 13.0 20.5 12.5 12.0
Montana 26.0 32.5 22.0 31. 7 24. 5 : 25. 6 23.0 27.0 21.5
Wyoming 25.8 25.0 32.5 25.0 26.0 28.0 25.0 24.0 26.0 21.0
Colorado 23.4 1 29.7 23.0 iS.O

I 24.5 21.

1

2,5.0 26.0
I

20.0
New Mexico 21.0

’
‘1

20.0
i

25,0
[

20.0 18. 6 25, 0 22.0 16.5

Arizona 28.

6

22.3 ' 30.0 31.0 32.0 2S. 0 28.0
[

29.0
Utah 22.7 23.0 21.0 20. 5 ' 20.0 24,0 23.0 25.0 25,0 ' 20.0
Nevada 25.

1

1 24.0 24. 0 23.0 27.5 23.0 29,0 26.0 24.5
Idaho 27.7 26.0 30.0 29.0 23.7 31.5 28. 7 27, 4 27.5 29.0 24.0
Washington 26.3 29.5 24.5 25.8 20.5 27.3 27.6 27.0 26.5 27.6 26.5
Oregon 23.3 25.5 23.2 21.0 23.7 22.2 26.8 21.4 22.0 24.0 23.0

United States 15.6 14.6 14.4 1

1

15.8 15.9 14. S 15.

1

16.5 19.0 16.3 13.8

SPRING WHEAT.

Wisconsin 17.6 13.5 17.5 19.0 IS. 7 14.5 IS. 5 18.6 17.0 22.5 16.6
Minnesota 13.5 13.0 12.8 16.8 16.0 10.1 15.5 16.2 10.5 17.0

,
7.3

Iowa 15.5 12.8 15.5 14.7 20.9 13.8 17,0 17.0 :
1.3.5 16.7 13.0

South Dakota 11.0 11.2 12.8 14.1 12.8 4.0 14.2 9.0 1 9.0 i 17.0 6.3
Nebraska 12.9 12.0 13.0 14.0 13.9 10.0 14.1 i 12.0 11.5 16.0 12.5

Kansas
i

9.6 5. 8 5.5 11.5 8.4 4,2
{

15.0 8.5 15.0 12.0 10.5
Montana 1 23.5 28.8

:
24.2 28.8 22.0 25.2 i 23.5

1

21.5 I 17.0 26.0 18.0
Wyoming ' 2.5.

7

28. 5
i

25.

5

27.0 25.0 26.0
i

29.2
1

25.0 22.0 27.0 22.0
Colorado ' 22.

9

29.0 21.0 29.4 21.9 19.5 24.0 21.0 ! 22.5 21.0 19.5
New Mexico 22.2 24.0 25.0 24.5 20.0 20.5 22.0 19.0 23.0 22.5 21.5

Arizona 24.9 25.9 26.7 25.0 22.3 25.0 28. 0
'

24.5 23.0 t 24.0 ^ 24.

5

Utah 27.2 28.8 27.5 28.5 25.3 27.0 29.2 2S.0 ' 25.0 ^ 28.0
i

25.0
Nevada 30.7 32.0 30.0 28.7

1

29.0 32.5 30.2 31.0 30.0 32.0
i

31,5.
Idaho 25.6 24.5 25.4 26.0

1

20.4 29.0 28.3
i
2S.0 24.0 26.5 23.5

Washington 19.7 24.5 15.0 20.6
1

14.5 19.5 20.4
i

19.0
!
20.0 22.2 1 21.5

Oregon IS. 8 21.5 16.5 18.7 1 18.0 17.7 19.5
1

19. 5
[

16.5 17.0 23.0

United States 13.2 13.2
j

13.2
1

15.8
1

11.0 9,4 i

J

i

17. 2 13.0 11.8 IS. 4 00CO

Table 17.—All wheat: Acreage, production, and totalfarm mine, by States, 1915 and 1916.

1

state.

Thousands of acres.
^

Production (thou-
sands of bushels).

j

Total value, basis
Doc. 1 price (thou-
sands of dollars).

1916 1915 1916 1915 i 1916 1915

Maine 5 4 ' 135 112 252 125
Vermont 1 1 25 30 41 32
New York 430 475 9,030

1

11, 875
i

15,170 11,994
New Jersey 90 78 1,800 1,560 2, 952 1,654
Pennsylvania - 1,375 1,330 26, 125 24, 605 1 42,322 25,689

Delaware
!

124 125 1,860 1.875 3,013 2,044
Maryland 640 638 10, 240 10,272

!
17,510 10,786

Virgin 1, 300 1.230 16, 250 16, 974 1 26, 812 18,332
"West Virginia 320 300 4,640 4,500 7, 424 4,860
North Carolina 950 900 9,975 9, 810 17,556 t 11,772

South Carolina 210 225 2,226 2,430 4,207 3,353
Georgia 334 325 3,808

1

3,575 7,083
,

4,612
Ohio 1,500 1,980 20, 250 40, 194 34,222

,
41,802

Indiana 1.620 2,650 19,440
,

45,680 32,854 1 46,492
Illinois 1,475 2,800 16,225 i 53, 200 26, 771

1
63,200
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Table 17.—All ivheat: Acreage, production, and total farm value, by States, 1915 and
1916—Continued.

State.

Thousands of acres.
Production (thou-
sands of bushels).

Total value, basis
Dec. 1 price (thou-
sands of dollars).

1910 1915 1916 1915 1910 1915

Michigan 800 960 13, 600 20,448 22, 712 20,652
Wisconsin 188 205 1 3,315 4,662 5,304 i 4,429
Minnesota 3,715 4,160 27,555 ' 70,870 44,639

i

63,783
Iowa 660 950 10,450

'

18,985 16,302
1

16,517
Missouri 1,950 2, 773 16,575 34, 108 27,349 33,420

North Dakota 7,150 8,350 39.325 151,970 59,774
i

132,214
South Dakota 3,650 3,725 24,825 63,762 37,237

! 54,835
Nebraska 3,540 3,876 68,550 71,018 109,680 ! 59,655
Kansas 8,174 8,525 98,022 106,538 160,756 : 94,819
Kentucky 890 900 8,010 9,900 13,297

;
10,395

Tennessee 865 860 7,958 9,030 13,449 9,752
Alabama 110 100 1,045 1,200 1,933 1,500
Mississippi 6 5 90 100 158 105

Texas 1,200 1,650 13,200 2.5, 575 22, 836 27,365
Oklahoma 3, 050 3,350 29,585 38, 860 49, 407 34,585

Arkansas 255 220 2,040 2,750 3,325 2,778
Montana 1, 485 1,590 28,655 42, 180 46, 134 32, 900
IVvoming 165 125 3,560 3,315 5,162 2,580
Colorado 600 570

j

11,885 13, 770 17,828 11,016

New Me.xico 113 89
;

2,104 ! 1,976 3,156 1,779
Arizona 1 40 39 ! 1,160 1,092 1,740 1,256
Utah 326 320 > 6,900 i 8,225 10,488 7,074
Nevada 55 56 1,592 1,660 2, 229 1, 577

Idaho 634 670 15,071 18,730 22,004
! 14,984

Washington 1,590 2,000 37,635 51,420 53,818 42, 165
Oregon '850 900 19,550 20,025 2S, 347 16,821
California 350

1

410 5,600 1 7,040 8,512 6,688

United States
'

52,785 60,469
;

639,886
,

1,025,801 1, 025, 765 942, 303

Table 18.—Wheat: Production and distrihidion in the United States, 1897-1916.

[003 omitted.]

1897
189S
3899
1900
1901

Year.
Old stock
on. farms
July 1.

BusheU.
23,347
17,839
64,061
50,900
30,552

Crop.

Bushels.
530. 149
675. 149
547,304
522,230
748,460

Totals
supplies.

Bushels.
553,496
692,988
611,365
573,130
779,012

Stock on
farms
Mar. 1

following.

Bushels.
121,320
198,056
158,746
128,098
173,353

Shipped
out of
county
Y/hore
grown.

Bushels,
269,128
398,883
305,020
281,373
372,717

1902.

1903.

1904.

1905.

1906.

62,437
42,540
36,634
24,257
46,053

670,063
637,822
552,400
692,979
735,261

722,500
680,362
589,034
717,236
781,314

164,047
132, 608
111,055
158, 403
206,642

388,554
369,682
302,771
404,092
427,263

1907.
1908.

1909,

1910,

1911.

64,853
33,797
15,062
3.5,680

34,071

634,087
664,602
683,379
635, 121

621,338

688,940
698,399
698,441
670,801
655,409

148,721
143,692
159,100
162,705
122,025

367,607
393,435
414,165
352,900
348,821

1912,

1913,

1914,

1915,

1916,

23,876
35,515
32,236
28,972
74,731

730,267
763,380
891,017

1,025,801
639,886

754,143
798,895
923,253

1,054,773
714,617

156,483
151,809
152,903
244,448

449,900
411,753
541,198
633,380
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Tablr 19.

—

Wheat: Yield per acre, price per bushel Dec. 1, and value per acre, hy States,

State.

Yield per acre (bushels).
Farm price per

(cents).
bushel Valiie

per acre
(dollars.)i

10-year

aver-

age,

1907-1910.

§
0000 g0

0
a. 05 1912

CO

s 05
t—

1

iO

05
i-H

0
05

iO-year

aver-

age,

1907-1916.

CM

CB
T—

1

CO

05
pM

3
05

lO

05

0
05
rH

5-year

average,

1911-1915.

0

M-e 25.7 26.2 23.0 25.

5

29.7 21.0 23.5 25.5 27.0 28.0 27.0 114 103 101 109 112 77 .50. 49
Vt 26.2 23.0123.0 25.0129.3 27.8 25.0 24.5 29. 0 :30.0 25.0 109 98 100 100 107 lO" 2 r. .32 41.25

N. Y 20.417.3il7.5 21 . 0 :23.7 19.5 16.0 20.0 22.5''25.0 2L0 107 99 93 108 101 II

"

20. ‘)0 .',‘5. 28

N. J lS.4|18.5ll7.3 u.gjis.s 17.4 IS. 5 17.6 18. 0l 20.0 20.0 108 98 96 109 106 18.5- 32. 80

Pa 17.6a8. 6,18.5 17.017.8 13.5 18.0 17.0 18.1 18.5 19.0 104 95 91 104 104 162 16. 61 30. 78

M 16.6120. 515.0 14.0117.0 16.7 17.5 14.5 20.5 15.0 15.0 104 96 88 109 109 162 16.66 24. 30

Md 16.

5

19.0,16.4 14 . 5 : 17.4 15.515.0 13.3 21.5 16.1 16.0 105 95 89 106 105 171 15.98 27. 36

Va 12.6 12.511.4 11 . 2
:

12.8 12.0111.6 13.6 14.5 13.8 12.5 108 101 96 108 108 165 13. 37 20.02
\V. Va 13.4 12.213.0 13 . 0

I
12.5 11.514.5 13.0 15.0 15.0 14.5 110 101 100 108 108 160 14.35 23.20

N.C 10.5 9.5 10.0 9.

5

11.4 10,6 8.9 11.7 12.0 10.9 10.5 118 ill 106 117 120 176 12.04 18.48

s. c 10.4 8.5 9.0 10.0 11.0 11.4 9.2 12.3 11.5 10.8 10.6 137 119 130 145 138 189 14. 51 20.03
Ga 10.7 9.0 9 , 2

:

10.0 10.5 12.0 9.3 12.2 12,1 11.0 11.4 132 122 120 134 129 186 14.01 21.20
Oliio 15.9 16.3 16.0115.9 16.2 16.0 8.0 18.0 18,5 20.3 13.5 105 98 90 105 104 169 15.83 22.82
Ind 15.0 14.4 16.615.3 15.6 14.7 8.0 18.5 17.4117.2 12.0 lOS 93 88 103 102 169 14.45 20.28
Ill 15. 5118.0.13.017.4 15.0 16.0 8.3 18.7 18. 5|19.0 11.0 100 88 86 101 100 165 15.06 18.15

Mich 17.114. 5'l8. 0'l8. 818.0 18,0 10.0 15.3 19.7 21.3 17.0 103 96 89 103 101 167 16.17 28.39
Wis 18, 5ll4.1'18. 2il9. 5ll9.3 15.9 19.0 19.3119.122.7 17.6 98 83 82 100 95 160 17.31 28. 16
Minn 13.5113.0 12. Slid. 8116.0 10.1 15.5 16.2 10,6:17.0 7.4 97 73 76 102 90 162 11.81 11.99
Iowa 18.013.4:17.217.0121.0 16.4 19.8 20.6 18.6120.0 15.8 93 78 76 96 87 156 16. 16 24, 65
Mo 13. 513.2:10.0 14.713.8 15.7 12.5 17.1 17.012.3 8,5 99 90 84 98 98 165 13.63 14 02

N. Dak
'

11.2110.011.6 13.7 5.0 8.0 18.0 10.5 11.2'l8.2 5.0 93 69 73 101 87 152 10.87 8. 36
S. Dak 11.1 11.2,12.8 14.1112.8 4.0 14.2 9.0 9. 1|17.

1

6.8 92 69 71 94 86 160 8.62 10.20
Nebr 17.6 18. Id?. 2 18.816.2 13.4 17.6 17.9 1S.6|1S.3 19.4 90 69 71 95 84 160 13.91 31.04
Kans 13.6 1L0'12.6 14.4 14.1 10.7 15.5 13.0 20. 5!i2. 5 112.0 94 74 79 95 89 164 12.42 19.68
Ey 12.1 12.0jll.6 11.8 12.8 12,7 10.0 13,6 16.511.0 9.0 106 99 96 103 105 166 12.64 14.94

Tenn 11.1 9. 5;10.

0

10.4 11.7 11.5 10.5 12.0 15. s'lO. 5
I

9.2 lOS 100 98 105 108 169 12. 18 15.55
Ala 11.2 10 . 011. 5 :

10.5 12.0 11.5 10.6 11.7 13.0112.0
!

9.5 124
1

113 115 126 125 185 14.12 117.58
Miss 13.6 11.0I14.5!11.0 14.0 12.0 12.0 14.0 I3 . 0

I
2O.O 15.

0

112 97 95 125 105
,

175 14.84 26.25
Tex 12.4 7.4I11.0 9.1 15.0 9.4 15.0 17.5 13.0115.5 11.0 108

1
93 94 99 107

1 173 13.85 19.03
Okia 12.1 9.0|11.6 12.8 16.3 8.0 12.8 10.0 19.0jU.6

1
9.7 96

1

82 92 89
i

167 10. 59 16.20

Ark 11.2 9. o' 10.0 H.4 13.9 10.5 10.0 13.0 13. 0 :12.5 1 8.0 103 94 90 99 101 * 163 11. 21 13. 04
Mont 24. S 28.8:24.2,30.8 22.0 28.7 24,1 23.8 20.2,26.5 19.3

i

88 64 66
1

91 78 161 18.46 31.07
Wyo 25,8 28.5 25.4128.7 25.0 26.0 28.7 25.0 22.9126.0 21.6 1 91

;

so 72 89 78 145 21.29 31.32
Colo 23.4 29.0,21.0 29.5 22.3 18.9 24.2 21.0 23.8 24.2 |19,8

1

89
j

73 78 ! 87 80 150 18.00 29.70

N. Mex 22.1 24.0'25.0 24.5 20.0 22.9 20.9 18.8 24.2 22.2 18.6 1 102 ’ 90 97
!

90 90 150 20. 34 27, 90
Ariz 27.7 25.9!26.7 25.0 22.3 29.6 30.7 32.0 28.0 28.0 29.0

1

119 : 110 110 125 U5 150 32.86 43.50
Utah 24.7 2ff 8126. 5’ 25.

9

22.

1

22. .3 25.7 24.2 25.025.7 21.2 ' 88 75 73 86 86 152 19.23 32.22
Nev 2e.O ,'2. a 30. U - ko 28.3 29.2 27.7 2^.9 104 : 100 82 95 95 140 27.01 40.46

Idaho '

26.9 25. 3
I
28. 2 I27. 8 I22.6 30.7 28.6 27,6 26.2128.0 23.8 81 66 63 87 80 146 20.34 34.75

Wash
; 22.7 26.0!l8.S:23.2il6.9 22.7 23.5 23.2 23.5:25.7 23.7 86 6S 73 ^ 100 : 82 143 18. 72 33.89

Oreg 22.0 23.4i20.8';20.2'22.1 21.0 25.0 21,0 20.8 22.2 23.0 89 72 75 102
1

145 17. 87 33.35
Cal ; 16. 0|15.0jl4.6|14. 018.0 18.0 17.0 14.0 17.0 16.0 16.0 103 93 95 104 95 152 15. 67 24.33

u.s !

1

14.7jl4.014.0il5.813.9lilt 12.5 15.9 15.2 16.6 17.0 12.1 96.2 76.0 79. 9 98.6 91.9 160.3 13. 45 19.43

^Based upon farm price Dec. 1,
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Table 20.— Winter and spring wheat: Condition of crop, United States, on first of months
named, 1890-1917.

Winter wheat. Spring wheat.

Year.

Decem-
ber of
pre-
vious
year.

April. May. June.
When
har-

vested.
June. July. August.

When
har-

vested.

P. ct. F.ct. P.d. P. d. P. ct. P. d. F.ct. F.ct. P. d.
1890 95.3 81.0 80.0 78.1 76.2 91.3 94.4 83.2 79.7
1891 98.4 95.9 97.9 96.6 96.2 92.

6

94.1 95.5 97.2
1892 85.3 81.2 84.0 88.3 89.6 92.3 90.9 87.3 81.2
1893 87.4 77.4 76.4 75.5 77.7 86.4 74.1 67.0 68.9
1894 91.5 86.7 81.4 83.2 83.9 88.0 68.4 67.1 69,9

1895 89.0 81.4 82.9 71.1 65.

8

97.8 102.2 95.9 94.9
1896 81.4 77.1 82.7 77.9 75.6 99.9 93.3 78.9 73.8
1897 99.5 81.4

86.7
80.2
86.5

78.0
90.8

81.2
85.7

89.6
100.9

91.2
95.0

86.7
96,5

80.8
91.7

1899 92.6 77.9 76.2 67.3 65.6 91.4 91.7 83.6 77.2

1900 97.1 82.1 88.9 82.7 80.8 87.3 55.2 56.4 i 56.1
1901 97.1 91.7 94.1 87.8 88.3

I

92.0 95,6 80.3
!

78,4
1902 86.7 78.7 76.4 76.1 77.0 95,4 92.4 89.7 87.2

1903 99,7 97.3 92.6 82.2 78.8 95.9 82.5 77.1 78.1
1904 86.6 76.5 76.5 ‘ 77.7 78.7 93.4 93.7 87.5' 66.2

1905 82.9 91.6 92.5 85.5 82.7 93.7 91.0 89.2 ! 87-3

1906 94.1 89.1 90,9 82.7 85.6 93.4 91.4 86.9 83.4
1907 94.1 89.9 82.9 77.4 78.3 88.7 87.2 79.4 77.1
1908 91.1 91.3 89.0 86.0 80.6' 95.0 89.4 SO. 7 77.6
1909 85.3

i

82.2 83.5 80.7 82.4 95.2 92.7 91.6 88.6

1910 95.8 80.8 82.1 80.0 81.5 92.8 61.6 61.0 63,1
1911 82.5 83.3 86.1 80.4 76. S 94.6 73.8 59.8 56.7
1912 86.6 80.6 79.7 74.3 73.3 95.8 89.3 90.4 90.8
1913 93.2 91.6 91.9 S3.

5

81.6 93.5 73.8 74.1 76.3

1914 97.2 95.6
'

95.9 92.7 94.1 95.5 92.1 75.5 68.0
1915 88.

3

88. S 92,9 85.8 84.4 94.9 93.3 93.4 94.6
1916
1917.,

87.7
85.7

78.3 82.4 73.2 75.7 88,2 89.0 63.4 48.6

Table 21.—Winter wheat: Per cent of area sown tvMch ivas abandoned {not harvested).

Year.
1

Per cent. Year. Per cent.

1902 ' 15.2
2,8
15.4
4.

6

5.5

1907 ! 11.2
4.2
7.5
13.7
10.7

1912.

1913.

1914.

1915.

1916.

,1903 1908
'

1904 1909
'

1905 1910 ^

1906 1911

Year. Per cent.

20.1
4,7
3.1
2.7
11.4

Table 22.— Wheat: Farm price per bushel on first ofeach month, by geographical divisions,
1915 and 1916.

Month.

United
States.

North
Atlantic
States.

South
Atlantic
States,

N. Central
States east
of Miss. R.

N, Central
States west
of Miss. B.

South
Central
States.

Far West-
ern States.

1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1916 1915

Cts. Cts. Ots. OU. Ota. Cts. Cts. Cts. Cts. CfS. Cts. Cts. Cts. Cts.
January 102.8 107.8 110.0 112.1 119.0 117.2 111.2 113.4 101.9 106.5 106.0 107.9 88.1 101.4
February 113.9 129-9 121.7 135.5 129.0 139.3 121.0 135.7 114.6 129.5 110.6 129.0 99.3 120.8
March 102.9 133.6 113.6 142-8 12.3.

1

146.0 109.6 138.6 99.6 132,4 109.4 134.9 94.3 124.8
Apnl 98.6 131.7 109.7 138,2 117.9 144.9 104.7 137.7 97.0 130.5 103.4 133.9 86.6 121.3
May,,,. 102.

5

139.6 111.6 145.2 117,7 148.5 109.0 142.9 102.1 142.0 104.9 138.9 88,9 122.6
June.. loao 131.5 105.8 140.2 115.6 141.5 104.9 135.9 99.1 133.1 103.4 131.9 89.0 114.5

July. 93.0 102.8 99.5 112.6 109.5 115.7 99.4 105.0 92.0 104.9 92.0 96.6 83.7 89.5
August,. 107.1 106.5 108.9 107,6 115.0 110.2 114.4 101.7! 108.5! 112.2 ^ 109.4 i 104.1 91.0 -90.9
September.... 131.2 95.0 131-3 102,8 133.7 10S.8 135.8 96.7 132.5 93.8 137.3

i

101. 5 118.4 1 86.1
October 136.

3|
90.9 138-4 100.4 140.8 107.5 143.5 98.6 136.0 88.1 142.4 98.8 124.

6

; 78.1
November..., 158.

4

;

93.11 166.0 101.

3

164.5 111.4 166,6: 102.1 159.5 89.4 167.

1

! 100.0 138.2 83.3
December 160.3 91.9 163.6 103.2

1

170.6 112.8 167.3 101.5 i 159.

7

1

88.0 168.6 98.9 X49.1
1

81.9

Average 126.
7j

o 132.6

1

112.0 00 128.3 109.9 126.6 104-7 123.3 106.7 119.8
!

89.4
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Table 23.—Wheat: Wholesale price per husJiel, 19J[2-1916.

Date.

New York. Baltimore. Chicago. Detroit. St. Louis.
Minneapo-

lis.

San Fran-
cisco.

No. 2 red
winter.i

No. 2 red.
No. 1 north-
ern spring.

No. 2 red.
No. 2 red
winter.

No. 1 north-
ern.

No. 1 Cali-

fornia (::or

100 lbs.).

2

Low. High. Low. High. Low. High. Low. High. Low. High. Low. High. Lew. High.

1912.

Jan.-June
July-Dee

1913.

Jan.-June
July-Dee

1914.

Jan.-June
Juiy-Dec

1915.

January
February
March
April
May
June

Jan.-June.;

July
August
September....
October
November
December

July-Dee..

1916.

January
February
March
April
May
June

Jan.-June.

Jtiiy

August
September
October
November
December

July-Dee..

Cts.

9S-1

103'^

107
94

874

S6i

Cts.

127

1182

1142
1*07

111-1

13G1

Cts.

952
944

1051
892

83
82-1

Cts.

116-4

106

1094

96}

103
127

Cts.

107
85

872
85

89
SS2

Cts.

122
116

96
952

100
133

Cts.

95]
101-}

1024
874-

SG2
SO

Cts.

120
112

1162
1022

992
127}

Cts.

924
94“

93
83

75}
76

Cts.

125-2

1154

115
97}

994
1272

Cts.

1034
804

822
80}

84-^

8^2

Cts.

1181
112}

891
932

98}
129}

Cts.

150
140

155
155

151}
152

Cis.

190
165

1822
1722

165
200

13S
157
1494
159“

147
126

1G2
ITS

1722

1694
170
141

132}
1484

1402
1552
1414
111

151
164
1621
108.4

1632
140

12S
146

138
1524
141

123

154
167

1624

1654

1642
149

12S.4

14S'
1364
1524
139
1142

152
165

1592
161

1604
138'

1274
145
1362
149
137
110

152
164
157-}

160
1594
132'

125
1404

133}
138}
146m

1492
1574

156|
165§
165
144}

CD
225
225
215
195
165

(D
240
230
230
220
200

126 17S 111 1684 123 167 1142 165 110 IGi 1141 165} 165 240

1182
110^
108^
118

S

144^.-

1282
128
130

(3)

C)

1052
102

1001
106
1104
1132

1142
1212
1102
116
1142
1282

132
108

992
99

1024-
106'

153}
131

1192
1154
llT
1284

110
1064
106'

107
111
1134

132
1174
114
115
114
126

108
107
106
109
111
115

128
1201
122
129
125
129

1272
96|
89
92}
98|
1031

1512
155

104i
1092
105}
1231

165
160
140
140
159
150

185
185
165
175
170
170

lOSij 1444 100-1 128ii 99
1

153i 106 132
1

106
1

129 89 155 140 185

1384

130:ii

130-2

1291,
1244

1132

15^1
154
139
143
136
1322

123
i

116
1

11241

1141
104
1002

1412
1374

1192
123

119J
105-}

1192
112
109}
118“l

116
1062

1394
138'

123
128
126
IIS

122
1114

1102
117
108}
103

137
1354
1182
124
1232
1132

122
116
112
116
106
106

143
142
122
1302
125
114

llSf
losi
1081
1171
1132
1064

138}
136}

,

120|
i

1264

! 1281
116}

150 !

160
160 i

160 '

160
160

190
185
175
170
170
170

1132 1562 1002 1412 10621 1394 103 137 106 143 106}' 1381 150 190

1234
144“

16SA

1851
198
183

143
179
1841
2094
215
206

1024

1252
1482
1562
174
159

126
157
157
1922
1932
183

110
1262
150
164
165
1554

131-5

1642
1714
202'

200
190

104
130
1444
1574
173
157

1294
154}
156
188
1892
1834

109
129
147
158
177
168

1362
165
172
195
196
187

107^
127}
152
1692
177

1591

16^
1671
199}
200
188g

160
160
185
185
240
250

185
210
225
275
290
290

123i 215 1022 1932 110 202 104 1894 109 196 1071 200 160 290

1 No. 1 nortliem spring in 1916. * s Nominal.
3 Nortiiern club, in 1913. Wliite, subsequent to 1913.

54159°~yBK 1916 37
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Table 24 .—Wheat flour: Wholesale price per barrel, 1912-1916.

!

1

Chicago. Cincinnati. New York.
1

St. Louis.

Date. Winter |)atents. Spring

:

patents. Winter family. Spring patents. Winter patents.

Low.
!
High.

1

Low. High. Low. High. Low. High. Low. High.
1

1912. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls. Dolls.

Jan.-June 3.75 5.45 4.50 5.60 3.40 4.50 4.25 5.50 4 40 5.85
July-Dee 4.50 5.30 4.00 5.30 4.00 4.50 4.50 5.20 4.20 5.60

1913.
1

Jan.-Jiine 4 30 i 5. 10 4.10 5.60 3.25 4. 15 4.40 5.00 4.B0 6.15
July-Dee.-- 3.90 4. 35 4.00 5.50 2.90 3.50 4.40 5.00 3.70 4.55

1914.
1

Jan.-June 3.50 4.40 4.00
,

5.50 3.20 3.50 4.50 5.10 3.35 4.35
July-Dee 3.45 5.50 4.00 ' 6.90 3.05 ! 4.90 4.35 7.00 3.35 5.70

1915.

January ' 6.10 7.10 6.60 7.60 4.75 6.15 ^ 6.25 7.40 6.50
February 7 10 7.80 7.20 8.00 6.25 6.65 7.25 8.25 6.60 7.50

i 6.60 7.25 6.65 8.00 6.00 6.55 6.85 7.85 6.30 6.85
1 6. SO 7.60 7.10 R 30 fi 1.^ 7^25 R 10 fi 40 6 00

May
i

6.70 7.50 7.30 8.30 6.00 6.55 7.35 8.10 6'.35 6.90
June

1

5.10 6 65 1 5.50 8.10 5.25 5.90 5.50 7.90 6.10 6.30

Jan -June 6.10 7. SO 5.50
1

8.30 4.75 ' 6.65 5.50 8.25 6.10 7.50

July 4.60 5. 75 ' 5. 75 7.50 5 25
1

5.65 5.50 7.25 4.90 5.90
August 4.75 5.75 i 6.00 7.50 5.50 5.65 5.15 7.25 4.60 5.10
September 4.50 5.50

!
4.50 6.30 5.00 5.65 4.90 G. So 4. CO 5.00

October 5.00 5.50 i 4. SO 6.30 4.65 5.15 5.05 6.10 4 SO 5.40
November 5.00 5.50

i

5.00 6.30 4.65 4.75 5.40 5.90 5.00 5.25
December

1

5.25 5.75
j

5.15 6.90 4.65 5.25 5.60 6.70 5.10 5.60

July-Dee 4.50 5.75 ; 4.50
!

7.50 4.65 5.65
j

4. GO 7.25 4.60 5.90

1916. 1 1

January 5.50 6.80 5.60 7.50 5.15 5.40 6.25 7.25 5.25 6.10
February 5. GO 6.60 5.60 7.50 5.40 5.50 5.45 7.25 5.25 6.10
March 5.15 5. 75 5.10 6.90 5.15 5.35 5.70 6.40 5.10 5.40
April 5.50 6.25 5.65 6.70 5.15 5.25 6.05 6. 60 5.20 5.50
May 5.30 5.75 5.40 6.70 5.10 5.35 5. SO 6.50 4.90 5.35
June 5.00

1

5.60 5.20 6.70 4.50 5.35 5.50 6. 15 4. 75 5.05

Jan.-June 5.00 6.80 5.10 7.50 4.50 6.50 5.45 7.25 4.75 6.10

July 5.00 5.50 5.00 7.30 4.50 5.00 5.50 6.85 4. 75 6.00
August 5.50 7.00 6.50 8.75 4.75 7.00 6.50 8.65 5.85 7.30
September 6.90 7.60 7.20 8.90 6.75 7.00 7.90 8.75 7.10 7.50
October 7.20 8.50

1
7.80 10.20 6.75 7.75 8.34 9.90 7.25 8.75

November 8.35 9.30 9.20 10.30 7.50 8. 75 9.30 10.00 8.25 9.00
December 7.80 8. 50 7.50 9.60 7.00 8. 25 8.35 9.45 7.85 8.60

July-Dee 5.00 9.30 5.00 10.30 4.50 8. 75 5.60 10.00 4.75 9.00
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Table 25 .—Wheat and flour: International trade^ calendar years 1913-1915.

{“Temporary'’ imports into Italy of wheat, to be used for manufaetnring products for export, are included
in the'total imports as given in the official Italian returns. In the trade returns of Chile the item trigo

rnofc (prepared com) which might easily be confused with trigo (wheat) is omitted. See “ General note/’
Table 10.]

EXPORTS.

[000 omitted.]

IVheat. Flour. WTaeat and flour.

i

Country.

1913
1914

(prelim.)
1915

(prelim.)
1913

1914
(prelim.)

1915
(prelim.)

1913
1914

(prelim.)
1915

(prelim.)

Bushels. Bushels. Bushels. Barrels. Barrels. Barrels. Bushels. Bushels. Bushels.
Argentina 103,328 36, 028 92, 281 1, 402

2,285
757 1,305 109, 637 39,435 98, 155

Australia 42,923 52,878 1,113 1, 778 81 53, 207 60,878 1,476
Austria-Hungary . .

.

71 369 1,730
Belgium 12,991 646 15, 898
British India

Bulgaria

50, 558

2 9, 238

26, 130 26,505 923

*493

6S3 600 54, 711

3 11, 456

29,204 29, 207

Canada 129. 950 70,302 151,900 4,894 4,671 5,569 15i; 975 91,322 176,959
Chile l' 922 149 12 69 34 5 2, 235 301 34
Germany 19.781 2,191 29, 638
Netherlands 63,593

j

37,063 1, 807 201 115 5 64,501 37,583 1, 830

Roumania
'

42,362 19,744 1,385 842 48,594 23,535 1

Russia 122,336 88, 609 6, 681 1,836 1,274 932 130,596 94,342 10, 875
United States 99,509

;

173,862 205,830 12,278 12,768 1 15,681 154,760 231, 318
j

276, 393
Other countries

i

7,499 13,358 2, 813 2,858
1

20, 160
’

26,216
1

Total
i

706,066 518, 123 31, 785 25, 780 849, 098 634, 134

IMPORTS.

Belgium 69, 628 36 69, 790
Brazil 16, 109 14, 047 13, 622 1,914 1,503 1,449 24,722 20, 808 20, 142
British South Africa 5, 359 3,782 3,611 890 706

I
384 i 9,366 •6,957 5,338

Denmark 5, 176 2, 942 2,334 670 552 421 8, 190
: 5, 424 4,230

France 57, 160 60, 882 61,417 113 1,048 3,413 57,669 65, 598 76, 776

Germany 93,547 201 94, 451
Greece.,'. 6,882 6, 671 15 1\ 6', 950 6,704
Italy 60, 532 3,732 8,268 23 17 88 66, 635 3, 810 8, 665
Japan 6, 255 4, 360 817 195 137

! 21 7, 131 4, 976 910
Netherlands 79, 369 50,770 23,782 2,259 1,596 1,050 S9, 534 57, 951 28, 507

Portugal • 6,399 5,439 6,399 6,439
Spain 6,405 15, 528 13,647 1 10 10 6,409 15, 575 13,691
Sweden 7, 355 4,895 8,784 97 107 267 7, 793 5,378 9,939
Switzerland

1 19, 446 16,714 ' 17,771 429 21,376 16, 714 17, 771
United ICingdom.. J 196, S09 192, 725 165, 179 6,704 5,622 5, 752 226,978 218, 025 191,064
Other countries 13, 073 20, 094 13,060 38, 496 71,843 193,325

Total 655, 504 402,581 26,607
i

49, 801 775, 236 626,684

1 Flour is reduced to terms of grain, where included in these 3 columns, by assuming 1 barrel of flour to
be the product of 4J bushels of wheat.

2 Data for 1912.
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Table 26.—Oats: Area and 'production in underm-entioned countries, 1914-1916.

I

Area. Production.

1914 1915 1916 1914 1915 1916

NOETH AMEEICA.

United States
J cres.

3S, 442, 000
A cres.

40,996,000
Acres.

41,539,000
Bushels.

1,141,060,000
Bushels.

1,549,030, 000
Bushels,

1,251,992,000

Canada:
New Brunswick
Quebec
Ontario
ilanitcba
SaskatcTiSwan.
Alberta
Other

200. 000
1.327.000

2; 840,000
1.331.000
2.520.000
1:502.000

'
341; 000

201,000
1.400.000
3.095.000
1.441. 000
2.937.000
1.912.000
379,000

198.000
1,138; 000
2.410.000
1.363.000
2.657.000
1.653.000

376.000

6,488,000
42.119.000
99.400.000
31.951.000
61.816.000
57.070.000
14.228. 000

5, 560, 000
42.182.000

122, 810, 000
69.471.000
157,629,000
107, 741,00;'

14, 710, 009

(1)

Total Canada 10,061,000 11,365,000 9,795,000 313, 078, 000 520, 103, 000 351,174, 000

Mexico (0 ___
0) G) 17,000 17,000 G)

Total... 1,454,155,000 2, 069, 150, 000

SOUTH AMEEICA.

Argentina
Chile
Uruguay

3,087.000
122; 000
97, 000

2,8«69,000
151,000
82,000

2,565,000

G)
106,000

50,981,000
4.437.000
1.850.000

57,251,000
7, 105,000
933,000

75, 280,000

G)
2, 283,000

Total 57,268,000 65,289,000

EUEOPE.

Austria-Hungary

:

Austria
Hungary proper
Croatia-Slavonia
Bosnia-Herzegovina.

2 2,835,000
2,603,000

0)

G)
2,664,000

1

2 132, 114, 000
86,537,000
4,006,000
3,000,000

2 132,000,000
80,925,000

5.000.

000

4.000.

000

|i|

Total Austria-
Hungarywj

I

,

225, 651, 000 221, 925, 000

Belgium
Bulgaria
Denmark
Finland
France
Germany
Italy
Netherlands
Norway
Eoumania

686,000
379.000

3 1,059,000

(0
8.873.000

10,843,060
1.213.000

346. 000
8 270,000
1.056.000

G)
G)

1.024.000

G)
8.062.000
11:404,000
1,208,000
381,000

: G)
1,065,000

[0
1.040.000

G)
7.796.000

G)
1. 102.000
343.000
296.000

1,068,000

49.742.000
8,080,000

38.653.000
18.678.000

274.458.000
622.674.000
26.827.000
19.957.000
9,325,000
25.015.000

40.000.

000
9.545.000

42.834.000

22.000.

000
206.795.000
412.400.000
31.443.000
19.644.000
9.325.000
29.054.000

G)
7,372,000

42.282.000

G)
246,158,000

(0
26. 189.000
22. 239.000
10.919.000
28.935.000

Russia:
Russia proper
Poland
Northern Caucasia.

.

39,195,000

0)
1,099,000

1 37,302,000
G)

^987,000

35,491,000

G)

692,197,000

G)
30,291,000

745,150,000

G)
4 25,303,000

869,960,000

h
G)

Total
i

40,294,000 38,289,000 722,488,000 770,453,000

Serbia
SnaiQ
Sweden

0)
1.304.000
1.960.000

1,^3,666

1

G)
1,391,000

! G)

5,000,000
31. 227.000
52. 557. 000

4,000,000
36.949.000
91.311.000

G)
34,948,000

G)

United Kangdom:
England
Wales
Scotland
Ireland

1.730.000
200, 000
920, 000

1.029.000

1.889.000
199.000
972.000

1.089.000

1,862,000
222,000
990,000

1,072,000

71.408.000
7,431,000

38. 115.000
63.287.000

78.409.000
7,305,000

40.313.000
68.604.000

78.090.000
8,237,000

37.362.000
62.354.000

Total United
Hingdom 3,879,000 4,139,000 4,146,000 180,241,000 194,631,000 186,043,000

Total 2, 310, 573, 000 2, 142,309, 000

J No official statistics. ^ « Census of 1^10.
2 Galicia and Bukowina not included. * Includes 1 g'cSVemmeiit of Transcaucasia.
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Table 26.—Oats: Area and production in undermentioned countries —Contd.

Country.

Area. Production.

1914 1915 1910 1914 1915 1910

ASIA. Acres. Acres. Acres. Bushels. Bushels. BusJids.
Cyprus 0) 0) (0 400,000 400, 000 (I)

Russia;
Central Asia (4 Gov-
ernments of) 1, 127,000 1,337,000 (0 ooo% 26, 580, 000 d)

Siberia (4 govern-
meats of) 5,148,000 5, 161, 000 0) 133, 275,000 08,381,000 0)

Transcausia (1 gov-
ernmcnt of) 2,000 (=) 0) 31,000 (=) 0)

Total Russia
6, 277,000 161, 193,000 94, 967,000

Total 161,593,000 95, 3b7, 000
,

...

ATUICA.
Algeria 573,000 590,000 0) 10,000,000 15, 082, $00 0)
Tunis 99,000 148,000 689,000 3.445,000 2, 067,000
Union of South Africa. ,

.

0) 0) (0 3 9,601,000 3 9,001,000 0)

Total 20, 350,000 28,188,000
1

’**’' *

AUSTEALASIA.

Australia:
Oupen'jR'nrl 4,000 3,000 0) 58,000 46,000 G)
N«'.. . ii V. .lies... 103,000 43,000 61,000 1,893,000 530, 0«0 1,454,000
Victoria 442,000 435,000 (0 9,170,000 1,059,000 0)
South Australia 117,000 141,000 (1) 1,239,000 380, 000 0)
Western Australia.. 134,000 90,000 103,000 1,708,000 479, COO 1,843,000
Tasmania 59,000 57,000 6) 1,644,000 1,384,900 0)

Total Australia 859,000 775,000 725,000 15,712,000 4,478, OGO 17,127,000

New Zealand 362,000 288, 000 213,000 15, 200, 000 11,797,000 7,894,000

Total Australasia.. 1,221,000 1,063,000 938,000 30,918,000 16,275,000 25,021,000

Grand total 4,034,857,000 4,416,578,000

1 No official statistics. ^ Included in Northern Caucasia. 3 Census of 1911.

Table 27.—Oats: Total production in countnes named in Table 26^ 1895-1916.

Year. Production. Year. Production. Year. Production. Year. Production.

1895....
Bushels.

3,008, 154,000 1901
Bushels.

2,862,615,000 1907
Bushels.

3,603,896,000 1913
Bushels.

4,697,437,000
1806.... 2,847,115,000 1902 3,620.303,00^3 1908 3,591.012.000 1914 4,034.857,000
1897.... 2, 633,971,000 1903 3,378,034,000 1909 4,312.S82.0«0 1015 4,410.578,000
1 '^08. 2.903.974.000

3.2.56.256.000
3. 166. 002. 000

1904 3.611.302.000
3.510. 167.000
3.544.961.000

1910 4,182,410,000 1916
bsoo
lor.o....

19<J5

1906

1911
1912

3.808.561.000
4.617.394.000

Table 28.—Oats: Average yield per acre in undermentioned countries^ 1890-1915.

Year.
United
States.

Russia
(Euro-
pean).!

Ger-
many.i Austria.!

Hungary
proper.!

Prance. 2

United
King-
dom. 2

Average:
1890-1899

Bushels.
26.

1

Bushels.
17.8

Bushels.
40.0

Bushels.
25.3

Bushels. Bushels.
29. 8

Bushels.
43.

6

1900-1909 29.3 20.0 50.7 29-8 30.7 31.6 44.3

1906 31.2 15.1 55.7 34.1 34 2 27.0 43.8
1907 23.7 19.7 58.3 35.7 30 0 31.8 45.

1

1908 25.0 20.1 50.2 32.0 26.8 29.6 43,5
1909 28.6 25.7 59.0 37.4 33.8 34.1 45.9
1910 31.6 22.5 51.3 31.5 26.8 29.8 44.3
1911 24.4 18.6 49.6 33.7 33.8 30.8 41.5
1912 37.4 23-6 54.1 36.2 31.1 31.9 41. 7

1913 29.2 26.3 61.1 39.3 34.6 31.6 43.0
1914 29.7 17.9 57.4 S46.6 33.2 30.9 44.0
1915 : 37.8 36.2 25.7 44.3

Average (1906-191.5) 1 29.9 43.7

I Bushels of 32 pounds. 2 Winchester bushels. 3 Galicia and Bukowina not includ ed.
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Table 29 —Oats: Acreage, 'production, value, exports, etc., in the United States,

1849-1916 .

Note —Ei^es in itancs are census returns; figures in roman are estimates of the Department of Agri-

culture. Estimates of acres are ohtained hy app] 3ing estimated percentages of increase or decrease to

the published numbers of the preceding year, oxcept that a revised base is used for applymg percentage

estimates whenever new census data are available.

Year. Acreage.

Aver-
age
yield
per
acre.

Produc-
tion.

Aver-
age
farm
price.

per
bushel

Farm
value,
Dec. 1.

Chicago cash price per
bushel, contract.!

Domestic
exports,
including
oatmeal,

fiscal

year be-
ginning
July 1.2

Imports
during
fiscal

year
begin-
ning

July 1.3

December.
Following

May.

iDec. 1.

1 Low. High. Low. High.

1

Acres. Bush .

1

Bushels. 1
Cts. Dollars. Cts. Cts. Cts. Cts. Bushels. Bushels.

116 584, 000'^

172 642 000'

1865 8, 864,000* 30.2 268, 141,0001 35.1 94,058,000 36 43 59 78 825, 895 778, 198

27 6 278 698 9001 44 5 123 903 nOO 52 574 122, 554 780, 798

18GS 9,606,000 20.

4

2o4'96l’000| 4L7 io6!356!o6o 43 494 561 624 481,871 320, 659

18C9 9, 401,000 30.5 288, 334, 000, 38.0 109,522,000 40 44| 46| 534 121,517 2,266,785

186^ 282, 107 000

1870 8,792,000 28.1 247, 277,000 39.0 96,444,000 37| 41 47] 51 147,572 509, 614

1S71 8, 366, 000 30.6 255, 743 . 000 36.2 92, 591,000 3^ 33 34ii 42] 262, 975 535,250

1872 9,001,000 30.2 271,747,000' 29.9 81,304, 000 23^ 25| 30 34 714,072 225, 555

1873 9, 752,000 27.7 270, 340,000; 34.6 93,474,000 34 40^ 44 48] 812,873 191,802

1874.... 10,897, 000 22.1 240,369, OOOj 47.1 113, 134, 000 51i 544 57] 644 504, 7701,500,040

1875 11,915,000 29.7 354,318, 000, 32.0 113,441,000 291 304 2811 314 1,466,228 121,547

1876 13,359, 000 24.0 320, 884, 000, 32.4 103,845,000 31;] 344 37] 45] 2.854,128 41,597

1877 12, 826,000 31.7 406,394,0001 28.4 115,546,000 27 23 27 3, 715,479 21,391

1878 13, 176, 000 31.4 413, 579, 000! 24.6 101,752.000 19^ 20] 24] 30} 5, 452, 136 13, 395

1879 12, 684,000 28.7 363, 761.000| 33.1 120,533,000 32^ 36] 29] 344 766,366 4S9, 576

1879 1R i f.r; nnn 95 S 407 859 OOO'

18S0 16,188,000 25.8 417, 885,000 36.0 150,244,000 29i 334 36] 39] 402,904 64,412

1881 16,832, 000 24.7 416,481,000 46.4 193,199,000 434 46] 48] 56] 625,690 1, 850, 983

1882 18, 495,000 26.4 488, 251, 000 37.5 182,978,000 34-1 41^ 38] 42] 461,496 815, 017

1883 20, 325,000 28.1 571,302,0001 32.7 187,040,000 29| 364 30] 34] 3, 274,622 121,069

1884.... 21,301,000 27.4 583, 628,000, 27.7 161,528,000 22^ 25] 34] 37 6, 203, 104 94, 310

1885.... 22, 784,000 27.6 629,409,0001 28.5 1 179,632,000 27 29 26] 294 7,311,306 149,480

ISSi) 23, 658,000 26.4 624, 134, 000 29.8 186, 138,000 25a 27] 25] 274 1,374, 635 139, 575

1887 25, 921, 000 25.4 659,618,000' 30.4 200,700,000 28| 304 324 38 573,080 123, 817

1888 26,998,000 26.0 701,735,000 27.8 195,424,000 25 261 21| 23:^ 1,191,471 131,501

1889 27, 462,000 27,4 751,515,000 22.9 171,781,000 20 21 24] 30 15,107,238 153,232

^S89 28,621,000 28.6 809 251 non

1890 26,431,000 19.8 523,621,000 42.4 222,048,000 391 434 45] 54 1,382,836 41,848

1801 25,582,000 28,9 738,394,000 31.5 232,312,000 zn 33'] 28] 334 10, 586, 644 47, 782

1892 I 27,064,000 24.4 661,035,000 31.7 209,254,000 251 31] 28] 32] 2, 700, 793 49,433

1893 27, 273,000 23.4 a38,855,000 29.4 187,576,000 274 294 324 36 6, 290, 229 31,759

1894....^ 27,024,000 24.5 , 662,037,000 32.4 214,817,000 28| 29| 271 30f 1,708,824 330,318

1895 27, 878,000 29.6 !' 824, 444, 000 19.9 163,655,000 16| 174 18 m 15, 156,618 66,602

1896.... 27, 566,000 25.7 707,346,000 18.7 132,485,000 18] 161 18| 37, 725, 083 131,204

1897 25, 730, 000 27,2 698, 768,000 21.2 147,975,000 21 234 26 32 73,880,307 25, 093

1898---. 25, 777,000 28.4 730.907,000 25.5 186,405,000 26 274 24 27] 33,534,362 28,098

1899 26,341,000 30.2: 79C;i78,000 24.9 198,168,000 22J 23 21] 23] 45, 048,857 54, 576

1899 29, S40, 000 SI. 9 943,389,000

1900 27,365,000 29.6, 809,126,000 25.8 208,669,000 21f 22] 27| 31 42,268,931 32, 107

1901.... 28, 541,000 25.8: 736,809,000 39.9 293,659,000 42 48] 41 49^ 13,277,612 38, 978

1902 28, 653, 000 34.5> 987,843,000' 30.7 303,585,000 29i 32 331 38] 8,381,805 150, 065

1903.... 27,638,000 28.4. 784,094,000 34.1 267,662,000 34i 38 39] 44] 1,960,740 183,983

1904.... 27,843,000 32.1 894,596,000 31.3 279,900,000 28i 32 28| 32 8,394,692 55, 699

1905.... 28,047,000 34. C1 953,216,000 29.1 277,048,000 29^ 32] 32] 34] 48,434,541 40,025
1906 30,959,000 31.5! 964,905,000 31.7 300,293,000 33 351

!

444 48] 6,386,334 91,289
1907 31,837,000 23,7' 754,443,000 44.3 334,568,000 464 1 504 52^ 56] 2,518, 855 383, 418
1908.... 32,344,000 25. C) 807,156,000 47.21 381,171,000' 48i 1

5041 56] 62] 2,333, 817 6, 691, 700
1909 33, 204, 000 30. S1 1,007,353,000 1

1909.... s5,m,ooo: 28. e? 1,007,143,000 40.2i 405,121,000- 40
1

45 361 43] 2, 548, 726 1,034, 5li

1910 4... 37,64S,00() 31. f> 1,186,341,000 34.4 g00000CO1 ' 31 324 314 36 3,845, 850 107,318
1911.... 37,763,00{ 24.^t 922,298,000 45.0 414, 663,000 464 1 m 50i 58 2, 677,749 2, 622, 357
1912 37,917,00{ 37. 1 1,418,337,000 31.9 452,469,000 31

!
31] 35] 43 36,455,474 723,899

1913 . . .

.

38, 399, 00( 29.5 1,121,768,000 39.2 439,596,00{ 371! 404 37 42] 2, 748, 743 22,273.624
1914.... 38,442,00 ) 29,^? 1,141,060,0001 43.8 499,431,000 4641 49! 50] 56 ilOO, 609,272 630,'722
1915 . - .

,

40,996,00( 37.5? 1,549,030,0001 36.1 659,506,000 404 i 44 39] 494
;

98,963,217 665,314
1916 J 41- .539. OOfti 30.-

L 1,251,992,000' 52.4 656,179,000 .54 1

’

1

'
I 1

i 1
1

1 Quotations are for No. 2 to 1906. ^ Ortme'’! not IP'’? to 1882, inclusive, and 1909.
- Oatmeal not included 1866 to 1882, inclusive. ^ rigures adjUMtjU i -

« amsus basis.
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Table 30 .

—

Oats: Acreage, production, and total farm value, by States, 1915 and 1916.

State.

Thousands of acres.
Production (thou-
sands of bushels).

Total value, basis
Dec. 1 price
(thousands of
dollars).

1916 1915 1916 1915 1916 1915

Maine 170 175 6, 120 7, 000 4,100 3,150
New Uampshire 12 12 444 456 306 246
Vermont 80 81 2, 5b0 3,483 1,664 1,846
Massachusetts 15 12 480 432 317 220
Ehode Island 2 2 54 66 37 33

Connecticut 15 13 450 422 310 232
New York 1,206 1,340 31,356 54, 270 19,441 24,422
New Jersey 69 70 2,070 2,275 1,263 1,092
Pennsvlvania 1, 130 1,140 35, 030 43, 320 19,967 19,061
Delaware 4 4 120 134 74 68

MarAdand 46 45 1,357 1,530 828 750
Virginia 250 225 5, 750 5,625 3,622 3,094
West Virginia 140 120 3,220 3,4S0 2,061 1,775
North Carolina 375 350 6,562 8,050 4,856 4,991
South Carolina 500 525 9, 000 9, 975 7,200 6,683

Georgia 860 905 16, 770 17,648 13,248 11,648
Florida 60 61 900 1,220 639 854
Ohio 1,717 1,683 48, 076 69; 003 25,480 24,841
Indiana 1, 750 1,638 52, 500 65,520 26,775 22, 277
Illinois 4,470 4,343 172, 095 195,435 87, 768 68, 402

Michigan 1,423 1,530 42. 690 64,260 22,626 22,491
Wisconsin 2, 200 2, 100 81,400 97, 650 41,514 35, 154
Minnesota 3,325 3,225 88, 112 138,675 41,413 44,376
Iowa 5,050 4,950 186,850 198,000 89,688 63,360
Missouri 1,290 1,225 32,250 31,850 17,092 12,103

North Dakota... 2, 500 2,450 53, 750 98,000 23,650 26,460
South Dakota 1,850 1,725 66, 425 72,450 25,956 20,286
Nebraska...; 2,250 2,200 79, 875 70,400

;

37,541 21,824
Kansas 1,550 1,500 36,425 39,750 20,034 14, 708
Kentucky 300 250 6,300 6,500 3,780 3,120

Tennessee 360 357 7,560 8,746 4,687 4,373
Alabama 600 600 10,500 11,400 7,875 7,182
Mississippi 320 300 5, 760

1

6,450 4,262 3,870
Louisiana 110 120 2,090 3,000 1,421 1,650
Texas 1,500 1,500 42,750 53,250 26,078 22,365

Oklahoma 1,160 1,350 15,080 36,450 8,596 12,758
Arkansas 350 375 7,350 10, 125 4,998 5,265
Montana 660 600 25, 080 31,200 11,788 9,984
Wyoming 245 227 8, 575 9,534 5,145 4,100
Colorado 290 300 9, 570 11,700 5,742 4,797

NeAv Mexico 64 60 1,858 2,160 1,244 1,080
Arizona 9 9 338 333 270 213
Utah 103 100 4,480 4,700 2, 733 2,115
Nevada 13 602 585 452

j

322

Idaho 310 335 13,330 15, 745 7, 198 5,353
Washington 275 275 14,300 13,750 7,293 5,088
Oregon 360 365 17,280 16,060 8,467 5, 942
California 200 211 6,500 6, 963 4,680 3,482

United States
1

41,539 40,996 jl, 251, 692 1,549,030 656, 179
,

559, 506
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Table 31.

—

Oats: Prodiiciion and distrihiition in the United States, 1897-1916.

[000 omitted.]

Y'ear.

Old stock
on iarms
Aug. 1.

Crop.
Total

supplies.

Stock on
farms
Mt.r. 1

following.

Shipped
out oi

county
where
grown.

Bushels. Bushels. Bushels. Bvshels. Bushels.
1897 71, 139 698, 76S 769, 907 271, 729 204, 147
1893 44,554 730, 907 775, 461 283, 209 193, 527
1899 50, 53/ 79b, ITS 846, 715 290, 937 223, 014

19C0 54, 214 809, 126 863,340 292, 803 242, 850
1901 47, 713 736,809 784,522 226, 393 143, 398

1902 39.570 987,843 1,018,413 364, 926 258, 438
1903 73, 352 784.094 857, 446 270, 70S 223, 959
1904 42, 194 894,596 : 936,700 347 ; 166 261, 989
1905 55,836 953,216 i 1,009,052 379, 805 277, 133
1906 67,688 964,905 1,032,593 3S4, 461 266, 182

1907 68, 258 754, 443 822,701 267,476 210, 923
i 37, 797 807, 156 844,953 278,847 244, 444

1909 26, 323 1,007,143 1, 033, 466 36o, 438 329, 255
1910 61-, 420 1, 186,341 1,247,761 442,665

‘

363, 103
1911 67, 793 922,298 990,091 289, 988 265, 958

1912 34, 872 1,418,337 1,453,209 604, 216 438, 084
1913 103, 900 1,121,768 1, 225, 668 419, 476 297, 326
1914 62, 467 1,141,060 1, 203, 527 379, 369 335,539
1915 55, 607 1,549,030 1, 604, 637 598, 148 465, 823
1916 113, 72S 1,251,992 1, 365, 720

Table 32.—Oats: Yield per acre, price per bushel Dec. 1, and value per acre, by States.

State.

Me....
N. H..
Vt
Mass...
R. I...

Conn.,
N. Y..
N. J...
Pa
Del

—

Md....
Va
W. Va.
N. C...
S. C...

Ga
Fla...,
Ohio...
Ind....
m
Mich..
Wis.
Minn.
Iowa .

.

Mo...

Yield per acre (bushels).
Farm price per bushel

(cents).

1137.

8 32.

0 34.

135.
2,29.

4 31.

5'30.

9 29.

0 29.

L30.
i

427.
719.
219.
9:i5.

4:20.

1

134.
5 30.

0 33
0 33,

531.
I

532.
7 30.

5 30.

627.
0,29.

0'37.

6(31,

3i32.

OjSl.

0125.

525.51
619.1
3il9.0

616.5
0

(

20.0

19.4116.717.2
16.3‘13.7il4.5
32.5'22.8,26.4

129. 6120 . 2.21.2

33.124.5.23.0

31.4 20. 829.7
33.2(22.031.1
30.824.522.0
32.8124.2 24.3

..24.3'21.5'19.3

0 :42 .

5,42.
2'41.

0'35.

035.

536.
2,34.

5 :37.

035.
533.

4 38.5
8 33.8
SjSo. 0
35.0
129.0

^oT! ^
<6 bc Ci

34. 6140. 0 41. 0,40.0 36.0'

39. 0135.0138.0 38. 0;37.0i
43.0139.0 42.5 4.3.032.0

34.0135.0137.0 36, 032.01
28. 6(26. 0127 . 5 :33.0 27, 01

35.130.7
29.5I3O.8

28.5,27.6
28.3133.1

30.0i30.5

28.0
33.5
29. 0|

25.4 30.0'27.0

119.0 22.0 20.0

i22.0'25. 2,22.0
16,5118.2116.5!

21.021.0120.4

119.0

;i7-o

32.5
[30.5

36.6

i30.5
'35-0

33.0
27.0

30.0
22.2
28.0
|18. 6(19.51

21.5i23.6

18.221.5
16.213.51
37.232.1

35.4'28.7l
38.0,28.8

29.0 32.530.0

!3L5i40 5i26-0

129.0 32. 5'30-0

31.0;30.03S.0i31-0
30.5j27,0|33.5!30.0

2S.O27.O134.oW5
21.5
|24.0

20.8
17.2
|44.0

43.31

34.0'28.6 34.9
29.829.837.3
2S.7 22.8'41.7
'37. 8,25. 5144.

2

122.0

,18.0

[30.2

121.4

|23.8

30.0
136.5

37 8

15.5

[

20.0
17.5
20.0

20.0
,18.0

ISO. 5
128.6

129.3

(33.5

[27.0
28.0

34.5i33.0|

25.0 23.0
29.0:23.0
:23.o!i7.5

;19. 0:18.0

!i9.519.5
'20-015.0
41.028.0
140. 0:30.0

45.0j38.5

42.0:30.0
46.5 37.0
43.0 26.5
40.037.0
26.025.0'27. 0-33. 6 14. 8'33- 0'21. 2'21. 5

'

Based upon farm price Dec. 1.

48 52
52, 58

6916.79 20.70
62 15.60 16,12
61 14.2618.30
57 14.8017.67
6214.79,18.60

61 14.1718.00
63 11.2514.49
64 12.70 14.72
74|ll.89ll2.95

80;i4.50|l4.40

7914. 08115.40

71112.27110. 65
5313.901
5111.671
51 12.55

53!i3.23
51113,411

47:11.40
4812.09
53 I 9.42'

14. S4

15.30
19.61

15.90
18. 87
12.46
17. 76
13.25
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Table 32.—Oats: Yield per acre, price per hush el Dec. 1, andralue per acre, hi] States—
Continued.

State.

Yield per acre (bushels).
Farm price p'^r biishc 1

(cents).

Value
Tier acre
((lollai’s).!

s

~ cl
t;
c2

02

Ci s
1011

1-0

S 1916

C I

*

0
0

35 22 30 37 27 41 9.52 9.46
30 25 o4 3S 2S 46 10.57 14.03
37 301 SS 40 31 47 9.22 16.68
42 35 45 42 37 55 10. 12 12.92
51 44 52 53 48 on 10. 99,12.60

52 47 63 53 50 62 11.10*13.02
67 62 69 60 63 75 13. 27 13.12
61 GO OS 65 60 7412.57 13.32
59 51 57 63 55 6Sil3. 01112, 92
52 43 51 48 42 61 14.50 17.38

44 34 45 41 35j 57 S. 34 7.41
54 50 53 53 52 ep 12. 27 14.28
41 35 32 39 32 47 I'i 19 ' 7. ,80

48 37 40 48 43 6016.56 21.00
48 38 44 45 41 6016. 49 10 80

57 45 60 45 50 0718.17 19.43
70 70 50 70 64 SO 20.21 30.00
4S 49 40 43 45 61 20. 96 26. 54
62 52 65 55 55 75 26. 00 32.25

41 35: 32 ! 38 34 54 16. 46 23.22
44 40 40l 42 37 51 19.96 26. 52
44 41 38 45 37 49 15. SI 23. .52

GO 55, 60| 53 50 72 19.10 23.40

1

5

31.9 39.

2

43 . S 36.

1

1

52.4 12,20 15.80

N. Dale...
S. DaV....
Me' r

Kans
Ky

Teiin
Ala
Miss
La
TeV

Okla„.,.
Ark......
ifont
V'yo......
Colo

N. Mex. .

.

Ariz
Utah.....
NeVo

Idaho . . .

.

Wash
Oreg
Cai-.

U, S..

26.7'24.5 23.4!32.0 7.0
le '5 24 7 23 0'.50.rii23. nl

23.S 41, 4 25. 7 28. 0!40. 0'21.

5

'3?.sl2*k.'!27.o|42.0,30.5

: F‘. 0 32 O35.o!
124. Sjlo. 0 :22 . 0'28. 2,33. 3|'l5. 0|32. 0|i9. 5133. 5 26 .

0

23. 5!

21. 4ii7. 616. 2.22, 3 25. ollS. 4 26. 9119. 8 21. 0126. 0 21. 0!

21.6'20.8 2LO
15.9 17.518.0
I8.9il7.9;i7.5

I
20 . 7

,

14 . 5 : 20.0
25.419.0125.9

i20.0|
16.5
10 . Oj

22.5
23.0
44.6
36.7
[37.9

15.0
19.5
49.0

19. 2 IS. 4!

i20.
0'21.5'21.0i

18.7135. 0 : 25.11

25.0
21.4
41,6

37.OI36.4

38.0,39.5

34.6 38.5133.5
38. 8 29.0 36.0
46.145.0 49.5
144.1 43.0,45.0

45.i!50.5;44.0
48.S|55.5144.5
38.31.35.0 33 -1

|34.0|33,5 33.5|

I

2.3 . 0ll9. 5 I21 .
7'21. 0|23. 0 24. 5 21. 0

!

IS. 5jl9. 2
I
20 . 0'20. 5'22. OlO. C 1'

117. 4 20. 0 : 23 . 0 21.518.0
20. 8,22. O'23 0 25.019.0

l36.0.32.5;25.0 35,5 28.5

29.036.5 9. 0 25. 118. 0127. .5

122.527.5 20.0l9.9,26.5|24.0
i51.3 3S.n49.S48.0'43.5|35.0
3.5.0 32.0 34.5 41.8138.0135.0
'38. 0:39. 135. 0142. 8 35. 0:40.0

40. 0:27. 4 38. 8 34. 7 30. 0 38.

0

U.OkO.l 42. 0:44. 7|43. 0142.0

46. 1 43. 0,44. 7|46. 4146, 0 50.

0

40.0 44.7 45.040.0 43.0'52 0

44.5 38.5 44.0
,19.0 42.8.51.7
37.8 34.5 34.7
31.4 37.0 34.0

48.9146.5:44.0

18.2 47.5,17.0

3S.2'42.3i35.0
39.0,131.6 35.0

27.013.0
27.0 21.0
52. 0 38.

0

42.0 35.0

i39.0|33.0

36.0^29.0

[

37 . 0'37.

5

47. 0 43 . 5

145. 0143.0

17.0 43.0

|50. 0 52.

0

44.0,48.0
33.0|32.5

1

1 Based upon farm price Dec. i

.

Table

:

-Oats: Farm price per bushel on, first of each month, by geographical divisions

j

1915 and 19i6.

Month,

United
States.

North
Atlantic
States.

South
Atlantic
States.

N. Central
States east
of iliss. K.

N. Central
States west
of Miss. R.

South
Central
States.

Far West-
ern States.

1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1916 1915

Os. Ots. as. as. OU. as. Ots. Ots. Ots. Ots. Ots. Ots. Ots. as.
'January 39.1 45.0 45.9 52.5 63.4 65.7 38.4 45. 1 35.4 41.9 45.4 51.5 39.3 43.4
February, 44,6 60.1 50,6 57.0 64.3 67.4 45.5 51 1 41.5 47,1 47 5 56.1 40.8 46.1
March, 42.7 52.1 50.7 61.2 64,

6

70.2 41,7 52.0 38.2 48. 8 51.0 59.6 46.1 50.2
April 42.0 53.4 51.5 61.5 65.8 71.8 40.9 54.1 37.6 50.1 50.1 60.9 43.7 49.8
ilay 42.6 63,4 52.6 64.3 65.6 70.9 41.9 54.0 38.2 49.6 49.4 58.9 14.0 62.1
June 42.1 51,3 53.9 62.2 66.0 70.4 40.8 51.4 37.3 47.9 50.3 56.6 44.8 49.9

July 40.4 46,7 51.3 61.5 63.9 66.3 38.4 46.2 36.1 43.0 47,2 49.1 45.9 47.9
August 40.1 45.4 50.5 69.3 64.2 63.6 38.-6 44.0 35.8 42.9 44.6 45.6 46.1 46.6
September 43.1 38.5 52.2 54.9 66.2

1

62.9 4L5 36.1 39.0 34.2 : 51.6 44.5 45,2 42.9
October 44.5 34.5 52.8 46.6 1 68.9 ! 63.6 42.9 32.1 40.6 30.4 53.7 44.6 44.6 37.2
November 49.0 34.9 58.1 45.5 72.6

1

62.3 48,1 33.5 44.6 30,7 57. 7 44.4 49.4 37.1
December 52.4 36.1 60.3 45.0 74.5

j

62.7 51.5 35.2 47.9 31.3 63.4 44.6 54,0 37.7

Average 43.9 42.7 52.9 1 54.2 66.7 66.1 42.8 42.1 40.0 38.4

!

50.3 48.0 46.2 42.3
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Table 34.—Oats: Condition of crop, United States, on first of months named, 1896-1916\

Year <6

July.

August.

When

har-

vested Year,

June.
July.

August.

When

har-

vested. Year.

s
H-?

July

August.

When

har-

vested.

1896.,..
P. cL
9S.8

P. ct.

96.3
P. ct.

77.3
P. ct.

74.0 1903....!
P. ct.

85.

5

P. ct.

84.3
P. ct.

79.5
P. ct.

75.7 1910....
P. Ct.

91.0
P. ct.

82.2
P. ct.

81.5
P. ct.

83,3

1S97.... 89.0 87. 5 86.0 84.6 1904.... 89.2 89.8 86.6 85. 6 1911.... 85. 7 68.8 65. 7 64. 5

1S9S 98. 0 92. S 84. 2 79.0 1905.... 92.9 92.1 90.8 90.3 1912.... 91.1 89.2 90.3 92.3

1899.... SS.7 90.0 90.8 87.

2

1906.... ‘85.9 84.0 82.8 81.9 1913.... 87.0 76.3 73.8 74.0

1900.... 91.7 85. 5 85.0 82.9 1907 81.6 81.0 75.6 65. 5 1914 89.5 84.7 79.4 75- 8

1901 &5.3 83.7 73. 6 72.1 1908.... 92,9 85.7 76. 8 69.7 1915 92.2 93.9 91.6 91.1

1902.... 90.6 92.1 89.4 87.2

1

1909.... 88.7 88.3 85.5

1

S3.S 1916....

1

86.9 86.3 SI. 5 78. 0

Table 35.—Oats: Wholesale price per bushel, 1912-1916.

New York. Baltimore.
Cincin-
nati.

Chicago,
Milwau-
kee.

Duluth. Detroit.
San Fran-

cisco.

No. 2
white.^

No. 3

white.
No. 2
mixed.

Contract.
No. 3
white.

No. 3
white.

Standard, White (per
100 lbs.}.

Low. High, Low. High, Low. Hi h. Low. High. Low. High. Low. High. Low. High. Low. High.

Cfs. Cts. Ct^. Cts. Cts. as. Cts. Cts. as. Cts. Cts. Cts. Cts. Dolls Dolls.

53i 64 52? 65 50 61 46? 581 47 59-? 44? 56} 501 63} 1.70 2.12}
. ZSh 62} 37} 661 32 55 30} 57 30} 67 28? 51 33} 61 1.47} 1.95

36} 48 38} 47 331 43} 31^ 43} 31} 42} 27} 41} 34} 441 1. 43} 1. 67}
. 44 50 45 47} 39 47 36^ 43-^ 37} 44 33| 42} 41 45} 1. 371 1.57}

43?, 48} 42} 46? 39} 43 36:; 421 30} 43 33:; 40 39} 45 1.221 1.46}
43} 58} 41} 54} 35 521 33} 51| 34} 52 33} 50} 37? 53 1.20 1.60

55? 64 52 60} 51 58} 49 58^ 50 58? 491 56? 52} 59} 1.50 1.85
61} 66 61 62} 57 59-} 53 60 53if 61 52} 68? 561 62 1. 771 1.85
61 66} 59} 64 56 61} 531 60} 53 61} 51-? 58} 561 62 1. 721 1.80
6U 64 62 62| 561 59} 53} 57} 54| 58 52 561' 581 611 1.75 1.80
59 63} 56 62 51} 57 50} 56 51} 56? 50} 54} 541 581 1.65 1.80
53? 57} 50 56} 46 52 46| 49-1 47} 51} 44} 48} 50 54 1.40 1.70

53? 66} 50 64 46 61} 461 60} 47} 61} 44} 58} 50 62 1.40 1. 85

50} 651
’~50} 631 48 58 48? 59} 49 57

~47~
58 51 59 1. 421 1.50

55 70} 41 66 361 54 46 60 33} 63 33} 541 41 65 1. 371 1.50
. Nominal-- 38 40 33 38 35-1 39 34 38 32 33} 361 40 1. 30 1.40
. ...do 38 42 35 39 354 39| Oir. 381 31t 35^ 39 42 1.30 1.40
. ...do 41 43 37 39 37} 41} 351 401 32} 37| 38 41 1. 35 1.40

do 421 48 39 45 40| 44 40} 45} 371 42| 42 45 i. 32} 1.40

55 70} 38 66 33 58 351 60 33} 63 : 31^! 58 361; 65 1.30 1.50

484 574 48 55} 44 55} 43} 51 43?J 55 42} 491' 46 551 1.321 1. 55
48i 564 47 55 42 53 '

41f 50 40i 52} 3S| 47|i 44} 531 1. 421 1.55
44} 56 45} 47 42 46 42 47 41

1 46?i 39} 4211 441 48 1.40“ 1.45
4^ 51 47 491 43 46 441 47 43i 4611 41} 42| 46| 4S1 'l.40 1. 42}
44 52 43 50} 38 45 391 49} 38f 46}i 371 43f: 41 48} 1.40 1.57}
44} 46 43 44}

1

38 40} 37| 41} 38} 41} 36} 38| 41 43 |1.50 1.55

A4} 57} 43 ! 55}
j

38 53} 37f 51 38}‘ 55 ! 36} 49}‘ 41 55} 1. 321' 1. 57}

. 44} 47} 46 39
1

42} 38^! 42 38}; 43} 3G| 40 46 1.50 1 Y.fo
. 4^ 54 45 51} 41 47}! 41 47 401 49 381 1 47}; 42} 49 1. 57}: 1.72}
. 45 55 50} 52} 46} 48.}! 44} 47} 44^: 48} 421 45|| 48 51} l,62ll 1.72}
- 51} 59} 51 58 47} 55 ? 45} 53| 46 54} 43?

1

51}' 491 57 1. 62} 2. 00
. 58} 64 57} 61} 53} 58}j 51} 57 51} 58}; 50} 57}, 55 60} 1.95

I

2.07}
55} 61} 57} 60} 84 91 1 461 54 481 55 1 44}

1

54 : 59 2.00
!
2.07}

f 64 43| 61} 39 91 : 381 54 38} 58}
1 SGf 57} 42} 60}

1 J

1.50 2. 07}

Date.

1912.

1913.

1914.

Jan.-Jun,
July-Dee.

1915.

Jan
Deb....
Mar
Apr
May

—

June . .

.

Jan.-June

July
Aug
Sept
Oct
Nov
Dec

July-Dee.

1916.

Jan
Feb
Mar
Apr
May
June

Jan.-June

July.
Aug..
Sept.
Oct--
Nov..
Dec..

July-Dee.

1 No. 3 -wMt© in 1916.
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Table 36.—Oats: International trade, calendar years 1913-1915,

[See “General note,” Table 10.]

EXPORTS.

[000 omitted.]

Country. 1913
1914

(prelim.)
1915

(prelim.)
Country. 1913

1914 1915
(prelim.) (prelim.)

Algeria
Argentina
Bulgaria

Bushels.
3,888
01,298

173
31,732

2S5
3, 687

194
456

45,584

Bushels.
5,291
24,368

Bushels.
4,011

40,840
Netherlands
Roumania
Russia

Bushels.
31, 131

11,963
41,309
4,730
1, 655
5, 275
4, 221

247,581

Bushels.
,

Bushels,
14,411 - 34

7,030 j

19,235 117
2.651 ‘

i;321
1

717
35,067 104,549
3,768 1

137,560 1

Canada
China
Chile
Benmarlv
Finland
Germany

20,174
324

3,372
IBS
350

18,496
324

7,313
2

237

Sweden
United Kingdom...
United States
Other countries

Total

IMPORTS.

Aiih=tria-Tl angary. .

.

Eelgiuin
Benia arl:

Cuba
Finland
Fran' e
Germany
Italy
Netherlands
Norway

1,047

4 224 3,739 217
1.503 1,534 1,004
1,002 1,393 157

39,992
34,793

35,473 56,610

7,331 455 2,765
38,711 20,006 4,332

393 1,041 ],093

Philippine Islands.!
Russia'
Sweden
Switzerland/
United Kingdom...
United States......
Other countries

Total

537 74 441
2, 6ns 1,899 276
4,431 5,008 2,072
12,205 10,235 6,913
64,470 55,905 59, 165
13,309 9,429 364
2,461 4,830

238,572 151,021

BARLEY.

Table 37.—Barley: Area and production in undermentioned countries, 1914-1916.

Country.

Area. Production.

1914 1915 1916 1914 1915 1916

NORTH AMERICA.

United States

Canada:
New Brunswick
Quebec
Ontario
Manitoba
Saskatchewan
Alberta
Other

Total Canada

Mexico

Total

Ac7’es.

7,565,000
Acres.
7,148,000

Acres.
7,674,000

Bushels.
194,953,000

Bushels.
228,851,000

Bushels.
180,927,000

2,000
85.000
461.000
468.000
290.000
178.000
12.000

2,000
85.000

449. 000
490.000
287.000
185.000
11.000

2,000
77.000

340.000
475.000
262.000
161,000
12.000

64, 000
2,261,000

13,987, 000
9.828.000
4. 901.000
4.806.000

354, 000

48,000
2. 255. 000
15.369.000
17.763.000
10,570,00t)

6.984.000
342,000

C)

1,496,000 1,509,000 1,329,000 36,201,000
1

' 53,331,000 41,318,000

292,000 0) (0 10,839,000 10,000,000

241,993,000 292,182,000

SOUTH AMERICA.

Argentina
ChSe
Uruguay

Total

418.000
153.000
14,000

375.000
224.000
5,000

431,000
0)
10,000

i

8,037,000
' 5,567,000

165.000

!

5,144,000
i 3,750,000

40,000
0)
115,000

13,769,000
1

8,934,000

1 No official statistics.
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Table 37,

—

Bcrley: Area and production in undermentioned countries^ 1914-1916—Con.

Country.

Area. Production.

1914 1915 1916 1914 1915 1916

EUROPE.

Austria-Hungary; A ores. Acres. Acres, Bushels. Bushels. Bushels.
Austria 1 l,3h 0(1,7 (0 (0 1 58, 458. 007 i 58,000, 000 (0

2, 707, UCO 2,830,000 CO 85,265,000 50, 186, CKiO (0
1 ; ,n: ; . _ (*) (“) 1,940,000 1.938,000 (0
B osnia-Herzegovina. n (^) 3,000,000 3,000,000 (0

Total Austria-
Hungai'y „ 125, 663,000 110,124,000

Belgium, S4,000 (“) (“) 4,232,000 4,000,0150 (0
Bulgaria 554, 000 CO (-) 9,217, 000 14,607,000 1-4,739,000

Denmark... (‘) 644,000 633,000 20, 780, 000 25,898,000 22,306,000
Finland CO CO CO 4,047,000 5, 000, 000 (")

France 1,780,000 1,575,000 1,547,000 42,719,000 30,9f>3,000 37,778.000
Germany 3,909,000 4,002,000 (-) 144, 125, COO 114,077,000 (0

'

Italy 610,000 608,000 596,000 6,917,000 11,0.50,000 10,104,000
Netherlands... 67,000 63,000 60,000 3,019,000 3,233,000 2,499,000
Norway (0 (2) 98,000 2,591,000 2,821,000 3,026,000
Kouinania 1,405,000 1,371,000 1,454,000 25, 505, 000 28,688,000 30,038. 000

Hussia:
Russia proper 25, 2G0, 000 24,094,000 25, 105, 000 310,249,000 311,246,000 442,381,000
Poland (-) (-) (') (-) 'r-) (=)

Northern Caucasia.. 4,495,000 4,404,000 (') 73,323,000 3 69, 575, 000 (=)

Total Russia (Eu-
ropeanl 29,755,000 28,498,000 383,572,000 380,821,000

Serbia (0 (D (-) 3,000,000 2,250. 000 (=)

Spain 3.404.000 3,786,000 4,035,000 72,272,000 S2, 1 63, 0(K) 84,372,000
Sweden 436,000 CO C^) 12,195,000 14,252,000 (-)

United Kingdom:
England 1,420,000 1,152,000 1,245,000 48,205,000 34,898,000 40,324,000
U^ales 84,000 SO, 000 87,000 2,743,000 2,467,000 2,732,000
Scotland 194, 000 150,000 170,000 7,616,000 5,183,000 5,341,000
Ireland.... 172.000 142,000 150,000 8,073,000 5,828,000 6,537,000

Total United
Kingdom 1,870,000 1,524,000 1,652,000 66,637,000 48,376,000 54,934,000

Total 929,491,000 888,013,000

ASIA.
India:

British 7,098,000 7, 758, 000 (0 125,il3,000 142,846,000 (0
Native States 9Sl;000 (2) (0 (^) (^) (0

Total 8,079,000 7, 758, 000 125, 113, 000 142, 846,000

Cyprus (-) (H (0 2, 000,000 2, 000,000 (0

Japanese Empire :

Japan 3,29-1,000 3,239,000 3,109,000 85, 775,000 100,891,000 99,822,000
Formosa CO ("d

> (2) 60,000 75,000 • (-)

Total Japanese
Empire 85, 835, 000 100, 966, 000

Russia:
Central Asia (4 gov- -

ernments of) 485,000
1

*600,000 (0 7,929,000 *7,946,000 (0
Siberia (4 govern-
ments of) 630,000 652,000 (0

,

11,498,000 5,707,000 (0
Transcaucasia (1

government of}.. 2,000
1 C) i (0 24,000 (0 . (0

Total Russia
1

(Asiatic) 1,117,000
1

19,451,000 13,653,000

Total.... 232,399,000 259,465,000

1 OaHcla and Bnkowina not included.
2 No otlieial statistics.
3 Includes 1 governnient of Transcaucasia.

< Includes Oural.
6 Included in Northern Caucasia.



589Statistics of Barley,

BAKLEY—Continued

.

Table 37.

—

Barley: Area and production in undermentiGned coiirdries
,
1914-^916—Con.

Country.

Area.

j

Production.

1914 1015

1

1916
1

1914

1

1915
1

1916

i

AFRICA.

Algeria
Acres.

3,131,000
79, ,Co0

0 )

Acres.
2,703,000
1,L-S,000

G)

Acres.

G)
G)
64,000

Bushels.
35,785,000
3 : 210, 000

2 1,359,000

Bushels. 1 Bushels.
39.866.000 (1)

11.482.000 1 6,859,000
2 1,359,000

i

(1)

Tunis
Union ol South Africa...

Total.... 40,359,000 52,707,000

AUSTRALASIA.

Australia:
Oueen'^lari 9.000

21,000
S3;ooo
91.000
11.000
8.000

7.000

G)
62,000
66,000
4.000

G;

G)
6,000

G)
G)
G)

120,000
313.000

1.870. 000
1.375. 000
173.000
193. 000

109.000
48,000
620,030
461.000
17. eoo
ico,ooo

G)
100,000

G)
G)
0)
G)

N-’.. Va;.,

Victoria
South Australia
Western Australia,

.

Tasmania

Total Australia

—

Nev/ Zealand

223,000 4,044,000 1,355, dGO

32,000 18,000 30,000 1,234,000 616,000 843,000

Total Australasia..

Grand total

255,000 5,278,000 1,971,000

1,463, 289,000 1,503,272,000
1

1 No official statistics. * Census of 1911.

Table 38.—Barley: Total production of countnes named in Table S7, 1895-1916,

Year.
1

Production. 1

1

Year. Production. Year. Production. Year. Production.

iS95

1896..

..!

1897..

..

1

iSQS....|

1899..

..!

1900..

..!

Bushels.
915.504.000
932.100.000
864.605.000

1,030,581,000
965.720.000
959.622.000

1901
1902
1903
1904
1905
1906

Bushels.
1.072.195.000
1.229. 132.000
1.235.786.000
1.175.784.000
1.180.053.000
1.296.579.000

I

1907
1908
1909
1910
1911
1912

!

Bushels.
1.271.237.000
1.274.897.000
1.458.263.000
1.388.734.000
1,373,286,060
1.466.977.000

1913
1914
1915
1916

Bushels,
1.650.265.000
1. 463.280.000
1,503,272,600

Table 39.—Barley: Average yield per acre in undermentioned countries, 1890-1915.

Year,
United
States.

Kussia
(Euro-
pean).!

(5er-

many,! Austria.!
Hungary
proper.!

France.®
United
King-
doia.a

Average: Bushels. Bushels. Bushels. Bushels. Bushels, Bushels. Bushels.
1890-1899 23.4 13.3 29.4 21.1 22.6 39.8
1900-1909 25.5 14.3 35.3 26.3 23.4 23.6 35.0

1906 28.3 13.0 35,2 26.1 26.8 20.8 36.1
1907. 23.8 14.2 38.2 27.3 23.1 24.4 36.8
1908 25.1 14.2 34.9 25.2 21,3 22.6 34.9
1909 22.5 17.9 39.5 28.4 25.1 25.4 38.9
1910 22.5 16.3 34.4 24.9 19.7 23.5 34.3
1911 21.0 1A4 37.0 27.5 26.9 25.0 34.0
1912 29.7 16,2 40,7 29.7 26.9 26.1 33.1
1913 23.8 18.5 41.3 29.7 27.0 24.5 35.1
1914 25.8 12.9 36.8 s 33 . 8 24.1 24.0 35.6
1915 32.0 28.5

;

19.7 31.8
1

1

X... (

Average (1906-1915).. 25.4
1

35.1

1
1

1 Bushels of 48 pounds. 2 Winchester bushels. 3 Galicia and Buhowina not included.
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Table 40.—Barley: Aei'eage, production, value, exports, etc., in the United States,

1849-1916.

Note.—Figiu’es in italics are census returns; figures in roman are estimates of the Department of Agri-

culture. Estimates of acres are obtained by applying estimated percentages of increase or decrease to the
published numbers of the preceding yeai% except that a revised base is used for applying percentage esti-

mates whenever new census data are available.

Year. Acreage,

Av-
erage Produc-

tion.

Aver-
age
farm
price
per

bushel
Dee. 1.

Farm
value
Dec. 1.

Chicago cash price per
bushel, low malting
to fancy.i Domestic

exports,
fiscal year
beginning
Julyl.

Imports,
fiscal

year
begin-
ning

1.

yield
per
acre.

December.
Following
May.

Low. High. Low. High.

A cres. Bush. Bushels. Cents. Dollars. Cents. Cents Cents. Cents. Bushels. Bushels.
1RI,9 5, 167, 000

1859 .. 15, 826, 000

1860... 493,000 22.9 11,284,000 70.2 7,916,000 59 70 85 100 3,247, 250
1807... 1, 131,000 22.7 25,727,000 70.1 18,028,000 150 180 227 250 9,810 3, 783, 968
1868... 937,000 24.4 22,896,000 109.0 24,948,000 140 170 149 175 59,077 5,069,880
1869... 1,026,000 27.9 28, 652.000 70.8 20,298,000 74 85 50 62 255,490 6, 727, .597

1869... 29,761,000

1870... 1,109,000 23.7 26,295,000 79.1 20, 792,000 68 80 72 95 340,093 4,866,700
1871... 1,114,000 24.0 26,718,000 75.8 20,264,000 55} 64 55 71 86,891 5,565, 591
1872... 1,397,000 19.2 26,846,000 68.6 18, 416,000 60 70 71 85 482,410 4,244, 751
1873... 1,387,000 23.1 32,044,000 86.7 27,794,000 132 158 130 155 320,399 4,891, 189
1874... 1,581,000 20.6 32,552,000 86.0 27,998,000 120 129} 115 137 91, 118 6, 255,063

1875... 1,790,000 20.6 36,909.000 74.1 27,368,000 81 88 62} 72} 317,781 10,285,957
1876... 1,767,000 21.9 38, 710,000 63.0 24,403,000 63^ 68} 80 85 1, 186, 129 6, 702,965
1877. .

.

1,669,000 21.4 35,638,000 62.5 22,287,000 56} 64 46} 521 3,921,501 6,764,228
1878... 1, 790,000 23.6 42,246,000 57.9 24,454,000 91 100 64 73 715,530 5, 720,979
1879. .

.

1,681,000 24.0 40,283,000 58.9 23,714,000 86 92 75 80 1,128,923 7, 135,258
1879... 1,998,000 S9.0 48,997,000

1880... 1,843,000 24.5 45, 165,000 66.6 30,091,000 100 120 95 105 885,246 9,528,616
1881... 1,968,000 20.9 41,161,000 82.3 33,863,000 101 107 100 100 205, 930 12, 182, 722
1882. .. 2,272,000 21.5 48,954,000 62.9 30,768,000 79 82 80 80 433,005 10,050,687
1883... 2,379,000 21.1 50, 136,000 58.7 29,420,000 62 67 65 74 724,955 8,596,122
1884... 2,609,000 23.5 61,203,000 48.7 29, 779,000 53 58 65 65 629, 130 9,986,507

1885... 2,729,000 21.4 58,360,000 56.3 32,868,000 62 65 58 60 252,183 10, 197, 115
1886... 2,653,000 22.4 59,428,000 53.6 31,841,000 51 54 57 57 1,305,300 10, 355, .594

1887... 2,902,000 19.6 56,812,000 51.9 29,464,000 £0 SO 69 77 ' 550,884 10,831,461
1888... 2, 996,000 21.3 63,884,000 59.0 37, 672,000 1, 440, 321 11,368,414
1889... 3, 221,000 24.3 78,333,000 41.6 32,614,000 58 58 1,408,311 11,332, 545
1889... s,m,ooo B4S 78,333,000

1890... 3,135,000 21.4 67,168,000 62.7 42, 141,000 973, 062 5,078,733
1891... 3,353,000 25.9 86,839,000 52.4 45,470,000 2, 800, 075 3,146,328
1892... 3,400,000 23.6 80,097,000 47.0 38,026,000 65 67 65 65 3,035,267 1,970,129
1893... 3,220,000 21.7 69,869,000 41.1 28,729,000 52 54 55 60 5,219,405 791,061
1894. .. 3,171,000 19.4 61,400,000 44,2 27,134,000 53| 55} 51 52 1, 563, 754 2,110,816

1895. .. 3,300,000 26.4 87,073.000 33.7 29,312,000 33 40 25 36 7,080,331
1

837,384
1896. .. 2,951,000 23.6!

I
69,695,000 32.3 22,491,000 22 37 24i 35 20,030,301 1 1,271,787

1897.. 2, 719,000 24.5 ' 66,685,000 37.7 25,142,000 1 25} 42 36“ 53 11,237,077 124,804
1898. .. 2,583,000

1

'21.6 55,792,000
1

41.3 23.064,000
i

40 50} 36 42 2, 267, 403 110, 47.5

1899... 2,878,000
j

25.5 73,382,000 1 40.3 29,594,000
!

35 45 36 44 ! 23,661,662 189, 757
1899... 4,470,000 se.8 119,635,000

1900... 2,894,000 20.4
\

58,926,000 ! 40.9 24,075,000 37 61 37 57 6,293,207 171,004
1901

-

4,296,000 25.6
!

109,933,000 45.2 49,705,000 56 63 64 72 8, 714,208 57, 406
1902... 4,661,000 29-0

1

134,954,000 45.9 61,899,000 36 70 48 56 8, 429, 141 56,462
1903... 4,993,000 26.4

1
131,861,000 45.6 1 60,166,000 42 61}! 38 59

;
10,881,627 90, 708

1904... 5, 146,000j 27.2 139,749,000 42.0
1

58,652,000 38 52 40 60 10, 661, 655 81,020

1905... 5,096,000 26.8 136,551,000 40.5 64,993,000 37 53 42 55} 17,729,360 18,049
1906. .. 6, 324,000 28.3 178,916,000 41.5 74,236,000 44 56 66 85 ' 8,238,842 38,319
1907... 6,448,000 23.8 153,597,000 66.6 102,290,000 78 102 1 60

1

75
,

4,349,078 199,741
1908... 6,646,000 25.1 166, 756,000 55.4 -92,442,000 57 64} 66 75 6,580,393 2,644
1909... 7,011,000 24.3 170,284,000
1909... 7,699,000 BB.5 173,344,000 54.0 93,539,000! 55 * 72 50

i

68 4,811,566

19102.. 7.743,000 22.5 173.832,000 57.8 100,426,000l 72 90 75 115 9, 399,346
1911 . .

.

7,627,000 21.0 160,240, 000 86.9! 139,182,000’ 102 130 68 132 1,585,242
1912. .. 7,530,000 29.7 223,824,000 50.5 112,957,000 43 77 45 1 68 17,536,703
1913. .. 7,499,000 23.8 178,189,000 53.

7

95, 731,000! 50 79 51 66 6, 644, 747
1914. .. 7,565,000 25.8 194,953,000 54.3 105,903,000! 60 75 74} 82 26,754,522
1915— 7,148,000 32.0 228,851,000 51.6 118,172,0001 62 77 70 83 27, 473, 160
1916. .. 7,674,000 23.6 180,927,000 88.2

1

159,534,000^
1

95 125
1

i Prices 1895 to 1908 for No. 3 grade. 2 Figures adjusted to census basis.
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Table 41.—Barley: Acreage^ production, and total farm value, by States, 1916,

[000 omitted.]

BiaLe.
1

Acreage.

1

Produc-
tion.

iTarm
value
Dec. L

Maine
Acres.

\

6

Bushels.
1

Dollars.
162

New Rampshire. .

.

Vermont
1

!

28 25

15
j

412 412

New York 81 1,SS7 1,906

Pennsvlvania 12
!

300 225

Marvland 6 192 140

Viri^inia ' 358 304
Ohio

\

33 ! 917 734

Indiana 15
1

405 304
Illinois CO

;

1,920 1,978

Michigan 100 ! 2,450 2, 230
Wisconsin 610 18,300 19,215
Minnesota 1,375 26, 125 22,729
Iowa 295 8,702 7,919

Missouri i 5 * 100 93
North Dakota 1,725 26,738

1

21,390
South Dakota 825 18,728 I 15.544
Nebraska

I

110 3,080 2,310

Slate. Acreage.
Produc-
tion.

Farm
value
Dec. 1.

Acres. Bushels. Dollars.
Kansas 300 4, 800 3,696
Kentnekv 6 156 140

Tennessee 10 237 237

Texas 9 153 122

Oklahoma ; s 100 100

Montana
i

95 2,660 ' 2, 022

MWoming 25 825
;

718

Colorado 160 5,120
!

4, 198

New Mexico 11 308
1

308
Arizona 32 1,120

j

1,210

Utah 34 1,224 930

Nevada 12 492
i

467

Idaho 190 7,410
1

6, 076

Washington 165 6,814 1 5,724
Oregon 140 ' 5,390 4,312
California. 1,190 33,320 31,654

United States. 7,674 180,927 159, 534

Table 42.—Barley: Yield per aci'e, price per bushel Dec. 1, and value per acre, by States.

State.

Yield per acre (bushels),
Farm price per bushel

(cents).

Value
per acre
(dollars ).

1

10-vear

aver-

age,

1907-1916.

r^o
05 i

r-i

05O
C5

o
05

T—

1

T—

i

Ci

(N

C5

CO

05 05
T-i

in
05
iH

0
05
tH

10-year

aver-

age,

1907-1916.

s
CO

s s
liJ

05

0

s

5-year

average,

1911-1915.

0
CO

Mo ^ A 28.0 28.0 28.5 31.0 28.0 26.2 28. also. 0 26.5 2fi.n 82 77 so 81 75 104 22. 39 27. 04
N. iJ ' t -'.II 24.''- j.'.'J 2i». <1 21. 0 28, li .‘I'l. M 2 '>. • 1 82 84 so 82 79 90 23. 31) 25. 20
V: 3 ! . 7 2A 33. ;;ii -1 p..i in.

5

3.5.

0

32 .

1

> ,5 .J.7. 1) 78 SO so 75 75 100 26.15 27. 50
V 35. 31 :i 2a. ^ 2v,; 15.

"

2.).i) Jf‘i. 7 L’-.. (1 32.1) 2.: ,{ 77 68 69 71 75 101 20. 85 23. 53

la 20.

1

2.5. .j 2C.5 25. IJ 27.5 26.0 1". V 2J. 5 2.3.

0

69 68 71 70 75 75 19.03 IS. 75

m 30.4133.0 30.0 32.0 31.0 23.0 27.0129.0 33. 0'34.

0

32.0 65 68 64 66 70 73 19.26 23. 36
Va 27. 1 129.

0

2S.0;28.5 29.3123.0 25.0126.0 26.0 29.0 27.5 72 75 70 SO 75 85 19.12 23. 38
Ohio 27. 6 28.

0

27. 5 25.

9

28.5i27.2 31.0,24.0 25. 0 31.

0

27.8 64 55 68 59 54 80 17. 06 22. 24
Ind 25. 5'20.

5

23.0 23.5 27. 0i26.

5

29 . 5 :
25.0 25. 0 28.0 27.0 64 60 50 67 65 75 17. 01 20.25

Hi 29. 6|2S.O 28.5;2S.O 30.2 8.0 31.5 26.0 29.5|34.0 32.0 66 53 57 61 57 103 IS. 93 32. 96

Uioh 25.3'22. 0125. 5',24.

7

26. 0 24.0 26. 0 ! 24.

8

26.0'29.5 24.5 68 65 60 65 62 91 17. 52 22. 30
Wi- 2^ 0 23. 0130.0 28.0 2-5.9125..'^ 29. 4 2.5. 0 27. 8 3 .8 . 80.0 69 55 60 62 56 105 19.64 31.50
“

; , J W 1 * 22. 5 25. 0 2 i. 0 21. 0 19.

1

2''. 2 r 21. .'1 '. ."i !

I

60 41 48 53 49 87 13. 69 16. 53
i . / ;; Jti. ^ 23. 5 27.0 22.

0

2j. 21.9 31.0 1 1 2'>. 31.

"

ji
_

”
61 52 55 55 49 91 15. 95 26.84

Mo 2j. 1 23.

0

23.1)25.0 27.

0

2i). 0 24.8 22.

0

24. 'J 2.:. 11 >'). I. 67 06 60 65 63 93 15.18 IS. 60

N. Dak 1 20.1 18.3 19. 5 21.0 5.5 19.5 29.9 20.0 19.5 32.0 15.5 53 35 40 45 44 80 11.58 12. 40
S. Dak 21.4 23.0 26,5119.5 18.2 5.4 26.0 17.5 23.0 32.0 22.7 56 42 46 50 46 83 8. 99 18.84
Nehr 21.6 20.8 23.5'22.0 18.5 11.0 22.0 16.0 23.5 31.0 28.0 50 42 49 47 42 75 9.55 21.00
Khns

1

17.4 12.0 16. oliao 18.0 6.5 23.5 8.1 24.5 31.0 16.0 53 40 55, 47 42 77 8.46 12. 32
Sy

I

26.4 25.0 25.024.0 24.0 28.7 26.0 26.6 28.5 30.0 26.0 76 75 78 77 77 90 21,59 23.40

Tenn 24.6 20.0 25. o!24.0 23.0 28.0 26.0 25.0 27.0 24.0 23.7 80 : so' 70 82' 75 100 20. 73 23. 70
Tex 23.2117.0 24.0,19.4 30.0 18.0 29.3 24.0 25.0 28.0 17.0 81 78' 81 70; 68 8019.11 13.60
Okla 19.8 18.7 23.0 23.0 30.0 10.0 20,0 9.0 25.0 26.5 12.5 62 50, SO 53

;

50, 1001 9.96 12, 50
Mont 33.4 38.0 35.0,38.0 28.0 34.5 36.5 31.0 30.5 34.0 28.0 59 53 48

[ 53 ! 4S| 76;1S. 03 21.28
Wyo 32.8 32.0,35. 0 31. 0 30.0 34.0 34.0 30. 5 33.

0

36.0 33.0 68 62| 61 64 55 87 21.22 28.71

Colo 34.8 40.033.0 36. 032.0 29.0 39.0 32.5'38.5 36.0 82.0 61 50| 56 55 48] 82 19.23 26.24
N. Mex 32.0 26. 0 42. 0.40. 0 25.

0

33.0 35.0 24. 0 :34 .

0

33.0 28.0 79 71 72 , 75j 70 100 22. 77 28. 00
Ariz 37.3 35. 5 3S.O!40.0l36.0 36.5 40. 0 39. 0 36.

0

37.0 35.0 81 87 : 73 6OI 66 lOS 27.47 37.80
Utah 41.0 39.0 45.

0

40.0,36.0 43.0 45.0 33.

5

45.0 42.5 36.0 60 59| 55 50i 52 76 24. 14 27.36
N ev 40.6 40.0 30.0 38. Oj 40.0 40.0 41.0 41.0 47.0 48.0 41.0^ 79 87! 90 65 70 95 33. 82 38.95

Idaho 40.4 44.5 41.0 40. 0 33.

0

42.0 43.5 42.0 38.0 40.5 39. o' 57
i

51 48 50 52' 82 22.36 31.98
Wash 38.2 40.5 30.5 39.5 29.0 37.0 43.0 40.5 39.0 41.5 41. 3i 60 53 52 52 56! 84 22.51 34, 69
Oreg 34.4 42.0 29.0 31.5 31.5 34.0 36.0 35.0 30.0 36.0 38.5 62 55 55 61 62: 80 20.35 30.80
Cal 28.1 28,9 23.5 26.5 31.0 28.0 30.0 26.0 30.0 29.0 28.0 72 70 68 59 62! 95 19.63 26. 60

U.S 25.2 23.8 25.1 24.3 22.5 21.0 29.7 23. S 25.8 32.0 23.6 62.0 50.5 53. 7|54.

3

51.6 88.2 15. 31 20.79

1 Based upon farm price Dec. 1.
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Table 43.

—

Barley: Condition of crop, United States, on first ofmonths named, 1895-1916.

Year. June. July.
Au-
gust.

When
har-

j

rested.
Year. Juno. July.

Au-
gust.

IVlian
har-

vested.

P. ct.

90.3
95.0
87.4
7S.8
91.4
SO. 2

91.0
93.6

i

91.0

;

90.5
i 93.

7

P. ct.

91.9
P. ct.

87.2
P. ct.

87.6 ; 1906
P. ct.

93.5
P. ct.

92.5
P. ct.

90.3
P.ct.

89.

4

SS.l 82.9 83.1 1907 SI.

9

84.4 84.5 78.5.. ..

8S.5
85.

7

87- 5 86.4 190S 89.7 86.2 83.1 81.2

17S .. . 79.3 79.2 1909 90.6 90.2 85.4 SO. 5

1 S'L-t . .. . 92 0 93.6 86.7 1910...
'

89.6
1

73.7 70 0 69.8

76.

3

71.6 70.7 1911 1
90.2 72.1

1

66.2 65.

5

91.3 86 9 83.8 1912 91.1 88.3 89 1 88.

9

1 (.,[)-) 1 93.7
86. S
8S. 5

90.2
8.3.4

89.7
82.1

1913 87.1 76.6 74,9 73.4
1914 95.5 92.6 85.3 82.

4

88 1 87.4 191.5 94.6 94.1 “ 93.8
1

94.2-

.

j

91.0 89.0 87.8
:
1916 86.3 87.9 SQ.O 74.6

i

Table 44.

—

Barley: Farm price per bushel on first ofeach month, by geographical divisions,

1915 and 1916.

Month,

United
States.

North
Atlantic
States.

South
Atlantic
States.

N. Central
States east
of Miss. R.

N. Central
States west
of Miss. R.

South
C-ontral
States.

Far West-
ern States.

1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1G16 1915 1916 1915

Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts . Cts. Cts. Cts. Cts. Cts.

January 54.9 54.3 75.

4

77.2 74.0 73.

0

60.7 62.1 50.5 49.8 61.4 62.0 59.6 56.9
February 61.7 62.9 74.9 so.o 72.0 76.0 67.3 67.0 60.5 59.4 59.4 76.

5

61.7 65.4
Mai'oh 59.6 67.7 78.6 81 9 76.0 81.0 72.6 53.0 61.9 G4.4 80.2 67 8 73.2
April 57.2 64.7 79.2 81^0 72.0 73.4 64.9 72.3 53.0 59.9 63.2 70. S 69'

6

68.1
Mav 59.6 63.8 79.6 87.7 74.0 78,0 65.

4

l69.5 55.

9

60.3 63.8 71.3 62.9 65.6
June 59.6 62.0 SI. 5 S3.0 73.3 78.

2

66.6 63.

6

56.0 60.1 59.4 85.2 62.2 61.2

July 59.3 55.8 80.8 85.6 74.0 76.0 67.1 66.4 56.0 56.0 65.6 70.

8

61.3 50.4
August 59.3 56,7 74.6 81.6 a5.o 78.0 66.9 66.8 55.3 56.8 57.4 57.0 63.0 51.8
September 72.9

i

51.9 82.0 80.2 60.0 74.0 89.9 58.8 70.8 46.7 64.8 56.5
1

69.4 5-5.

6

October 76.5 ‘ 46.8 93.4 72.

5

SO.O 69.2 90.7 52.6 72.8 40.1 99.6 60.0 77.0 52.9
November 83.2

1

50.1 91.0 73.

5

70,0 78.0 98.6 55.3 1 80.4 43.0 78.

1

50.

7

81.7 57.3
December SS.2 51. G 98.1 75.0 SO. 7 73.4 102.0 56.7

i

83.5 46.

0

02.7 67.0 89.1 58.6

Average... 71.6 53.7 86.0 77.7 73.4 74.7 83.0
:

60.5

;

70.0 47.3 72.1 62.5 72.5 57.5

Table 45.—Barley: Wholesale price per bushel, 191'2-1916,

Cincinnati. Chicago. Milwaukee. Minneapolis. San Francisco.

Bate. Spring malt.
Low malting
to fancy.

No. 3. All grades.
Feed (per 100

lbs.)

Low. High. Low. High. Low. High. Low. ' High. Low. High.

1912. Cents. Cents. Cents. Cents. Cents. Cents, Cents. Cents. Cents. Cents.
Jan.-June 110 132 60 140 95 138 50 130 152^ 195
July-Bec 55 78 40 110 64 110 34 95 115 1521

1913.
Jan.-June 54i 70 42 71 60 73 39 63 130 150
July-Bec 67 80 43 86 60 82 42 73 1221 140

1914.
Jan.-J'une 60 70 49 79 53 68 41 65 90 1324
July-Bec 70 80 50 82 51^ 82 40 76 95 130^

1915.
January,. 72 90 66 -88 70^ 88 58 83 125 160
February 8G 1 90 73 : 91 78

1

93 64 86 142i 1621
March 79

’

90 71 89 74^ 86 62 81
'

125 1471
April
May

76 82 71 84 76 80^ 64 76 125 1471
76 102 74i 82 75^ 7Si

!

67 75 nil 130
June : 86 98 68 79 71 77i

;

62 71 100 1121

Jan -June 72 102 66 91 70J 93 ' 58 86 100 162J
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Table 45.—Barley: Wholesale price per bushel, 1912-1916—Continued.

Cincinnati. Chicaeo. Milwaukee. Minneapolis. San Francisco.

Date. Spring malt.
Low malting

to fancy.
No. 3. All giades.

Feed (per ICO
lbs.)

Low. High. Low. High. Low. High. Low. High. Low. High.

Cents. CerU^s. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents.

July SO 98 69 79 721 79 63 73 100 120

August 88 9S 54 85 61 81 45 78 115 130
September 76 102 51 65 54 60 42 57 112i 120
October 70 86 53 65 56 62 47 57 U5 130
November 70 70 56 73 59 CS 50 62 1221 1324

December 76 79 62 11 07 50 67^ 125 1321

July-Dee 70 102 51 85 54 81 42 78 100 132^

1916.

January 83 8S 68 84 71 82 G1 701 127) 132i
February 89 i 9S 64 83 OS 791 59 l'o\ 130 135

March 83
i

98 64 78 70.^ 77 59 721 130 135

April 89
1

98 64 S3 08 70^ 59 76^ 130 135

May 91 102 70 83 7J1 80 GO 76i 130 13ld
J,mie 93 1

102 70 86 7n 78 CO 731 127i 13'-1

Jan.-June S3
!

64 86 68 82 59 76 J 127i
1

130,^

July 93 102 68 80 lf~ 8(P • 57 74J-
~

127^ 145

August 93 136 68 115 16 113 57 lOS 140 170

September 123 136 1 84 117 97 115 63 101 1G5 170

October 123 132 i 85 123 105 123 00 106 167 ^- 202i
November 136 145 1 98 128 112 12S 72 112 200 225

December. 136 145 95 125 112 124 70 no 215 225

Julv-Dcc 93 145 08 128 70 128 57 112 1274 225

Tabls 4G.—Barley and malt: International trade, calendar years 1913-1915.

[See General note,” Table 10.]

EXPORTS.

[000 omitted.]

Country.

Barley, Malt.
Barley and malt in terms

of barley.

1913
1914

(prelim.)
1915

(prelim.)
1913

1914
(prelim.)

1915
' prelim.)

1913
1914

1

,
prelim.)

1915
(pre-
lim.)

Bushels. Bushels. Bushels. Bushels. Bushels. Bushels, Bushels. Bushels, Bushels.
4,342 3, 903 1, 690 4,342 3, 903
1,871 1,152 440 1,871 1,152 3 '440

Au - i Iv.n rarV 8,190 i2,is9 19, 271
2' 012 218 2' 811

I' 10^069 1, 290 7,44i 10, 069 1,290 7,441
'819 819

Canada 13,906 6,838 4', 665 3 5 12 13,909 6,813 4,677
Chile 427 2,839 1,287 23 233 298 419 3,051 1,557
Cbirtft 738 524 191 738 524 191
Denmevk 3, 566 3,379 3 117 1.

'

3, 673 3,379

France 438 ! 167 536 19 210 702 455 357 1,174
Gcrnianv - 280 1,198 1,369
Netherlands 31,993 13, 385 1 449

1

439 32,402 : 13, 784 1

Houmania 17,319 9, 284 4 i 17,322 9,284

Russia 180,344 90, 783 305 197 161 180,523 90, 930 305
United Kingdom 48 85 79 806 898 3,982 781 902 3,699
United States 12, 782 17, 208 26,491 487 728 2,253 13,225 17, 870 28,539
Other countries. 15,957 1,278 11 6 15, 967 1,282

Total 305, 701 15, 721 2. 6SO
1

154,551 1

1

152,115
j

319,996
1

*

5-1159°

—

XBic 1019-——S8
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Tablz 4^';.—Bcuhrj e:id malt: Internatlonal Bade, ealend'ji' years 1913-1915—Continued*

DjPOr.TS,
[ftlO oniUed.]

C-yrAiiy.

Farley. iraB.
Farley l lid mnlt i 1 tcims

1-J13
1911

Areiim.
1

11 15

) cprclimO
1913

;
1

,
1914

;

1615

\(prelim.') 1 prelim.;
1913

191

4

fpi dim )

1915
(nre-
iim.)

H LS/tCl'} iU-j/iCts. B L rrls.

1
i

' IjUsIu'Is [Bii-drcr. Edsl.r:. Eiislrh: BuJids.
Ar.nriTL:a 4 1 1 1 1,597 1 1,134

;

720 1, 436 1,032 655
0-1 2 0 "pi

73 1 18,001
Bva'il ‘

1 1 v 1,361 1 702 . 914 o39 865
Brill?'- SonBi Airi-a. 2 1 5 34 S 239

:
232 319 265 216

OtLri[i.‘'i2j
9^0

.30 39 35s
:

107
:

4? 3C3 136 82
285 ' ^-'3

1 273
i

285 313
Deni-iarlc 1,033 ! 2,300 4,A4 58 1,086 2, 390 4,411

' 1,338
:

475 33.5 5'_i

!

42 95 1,821
1

‘ 512 ! 452
Franco ' 5; 330

;

4,761 4,212 1G3 191
1

145 5,423 4,938
1

4,374

Finlaii'l 302 ' 167 212 278
; 230

i

354 645
i

376 564
r-Jor'!’'" V ’JS.US 3 532 1

151,939
Ilalv. . ; 728

!

s 20 ' 106 47 72S 105 ! 63
Not.-orAiidii 10 , 783 2nru7 5,033 1 i, 183 3, 242 i 5 44, 585 23,994 5,033
Xornav era

,

3;.Sd5 1, 134
;

157 ' 242
,

259 3, 994 4,004 1,369

BiisSia FlOt'^
,

756 oS
,

23 1, 158 7S1
Switz-nlcni 1,190 1

760 1,057 i 3,302
1 3, 066 i 1 , 743 4,192 3,556

;
2,C4i

Unite.! Kli-r'lim 52,331
:

36, 122 ' 27,969
I

1.6 ' 137 7 52, 464 36,547 I 27,970
OtB;” CO intrloc l,21o

1
1,594 061 673 1,815 2,207

Tci
'

276,031
! 72, 561 17,420 i 10,192 ' 292,767

!

Sl,S27

BYE.

Table 47.

—

Rye: Area and 'prodaotion in undermentioned countries, 1914-1916,

C onnlry.

Area. Production.

1014 1915 1916 1914 19X5 1916

yoniE AMEBICA.

Uniced States

Canada:
Qa:-"--
Ot . '

}

V ,1 "
i

other

Total Canada

Mexico

Total...

A cres.

2, 541,000

>

Acres.
3,129,000

Acres.
3,096,000

Bushels.
42, 779, 000

Bushels.
54,050.000

Bushels.
47,383.000

9.000
78.000
5.000
3.000
16.000

0)

iiiii

8.000
69.000
6,000
3,000
15.000

C)

156,090
;

145,000
1,341.000 1,551,090

100,000 i 155,000
54.000 ' 76,000

3t.0,000 i 403,000
0,000 1 4,0U0

CO
C)
C)
(*;

(n
(“)

lll.OvlO 113,000 ! 101,000 2,017,000
: 2,394,000 2.896,000

(=)
i

(-)
{

(-) 70.000 70,000 C)

44,866,000
,

56,514,000

SOLUTE AMERICA.

Argentina
Chile
Uruguay

Total....

228,000
6,000

0)

229,000 212,000
(“)

(0

3,346.000
1

1,811,000
151.000

;

150,000
5,000

;
1,000

2,008,000

C)
I

1,000

; 3,502,000 . 1,962,000

BUSOPE.

Austria-Hungary

:

Austria
Hungary.....
Croatia-Siavonia
Bosnia-Herzegovina.

Total Austria-
Hungaiy

!

5 3,138,000
2,638,000
163,000

C)

(=“)

2,025,000

8
8

374
, 555,000

42,410,000
2,082,000
500,000

3 75,000,000
45,975,000'
2, 500,000

600,000
i

; C)

119,547,000 •124.075,000
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Taj3Le 47.

—

Rye: Area and 'production in unde-'mentioned coiirJrke, 1914-^910—Contd.

Countin’.

./Vrea. PrcduCtiDu.

1914 1015 ICdC 1974 ljl.5 1315

EUEOi'E—contd.
Ac<T5. A cres. Acres. Siifudfi. Bushels. Bddids.

T- 615,000 23,137,0(30 18,000,000 (d
1 527,000 h) h ?, 255, 050 7,023,000 8,490,000
1 (d 521, CCO 479,000 10,005,000 32,989,000 1C, 580, 0'OO

0) <^) 0) lO.SOl.OGO 10,000,000 CO
Lrance 2,v414,GG0 2, 303,300 2,27.5, GCO S2.GL2,CC0 33,072,000 35, 524,000
Gei’iianr *.' r''*5,r:no 15,843, COO (^) 410 478.000 300,310,000 3)
Indy 304,000 22^,030 284,0.90 5,2' 0- coo 4,3b2,0C0 5,342.000
KeTtiorlands 503. OOO 540. COO 499.000 13. 727,000 15, 391,000
Nonvav 2 S7,C00 0) 48. 000 i,rd‘.,n,'0 S29,0CT 729,000
Eouindnia 20S, 000 137,000 203 OCO i.Cf.lO 030 2,Sll.fAJ C)

Lussfa:
Lnssia Dinner ot (’>'’7 roo 05,833,000 54407.ee: 7S7. 02.5. 050 L'77, c22', OCO S-iO. 722,000
To]and ^ i 0“') '0:?0 (A (A -27 w-yooo (*) (^)

NcrtLerii Cantarda.

.

403,000 3 320, OCO 5, nA,0:0 4 1,*jS2,0’j0 C)

ToL:.l Ft n r s I a
(Ear:: c;n:) rr.ow.coo C'3, 1C5, 000 831,078,000 832,155,000

8er r ia 74,000 0) (d 1,000,000 800, 000 0)
E’naln l.PAFCOO 1,820,000 1,8.56,000 23,9.50,000 25.102.000 31,436.000
Q- -- .1

Ic 1, coo d) 921,000 27, 500, 030 23, 13-3, 000 20,000,000
( I .'.J

'!' o7, GUO 02, GOO CO, 000 1,800,000 1,700,030 (^)

Total t

1 1,511,293,000 1,521,787,000

ASIA.

! . . i
!-,

! .
: (-1 gov-

erntnentsoi) i ISo, oGO t 378,000 (') 1, 206, 000 3,070,000 (0
Siberia (1 govern-

T’lentso!) !

'

2A170,COO ! 2.452,000 (^) 35,887,000 20,143,000 (n
Transcaucasia

i

1

i

(1 government of).
;

1,000 (*) 0) 11,000 0) (0

Total Russia
(Asiatic'^ 2.S10 OCO 37, 104,000 23.213,000

1

AUSTRALASIA. 1
i

!
1

!

Australia;
1

1

!

( *n*-‘AriivA<!inn (^) i 0) 0) 1,000 d) : C)
5,000 3 000 2,000 70,000 37,030 22,000

ilozoliJ. 2,000 2,000 (d 20,000 a)

'

C)
SouCi A’.ntralia 1.000 0) (d 13,000 6,000 (^)

> (A-ftlsr n ..nisiraiia. ,

.

:

1,000 C-) (d 4,000 C)
Tasmaina ' 1.000 d) (1) 9,000 h (^)

Total Australia. .

.

' 10.00!) 117,000

New Zealand
: (')

I

d) (0 0) 0) 0)

Total Australasia.

.

1 117,000
1

Grond f.ot'p’f 1,596,882,000 1

i

1 ^'o otTicial statistics.
2 1910 fi'i^rLS (census).
2 Winter rj o in 191-1 in 5 govornments only.

< Includes 1 goverument of Transcaucasia.
& Included in Northern Caucasia.
Less than 500 acres.

Table 48.—Rye: Total production of countries numed in Table TA 1895-1916.

A'ear. Production.
!j

TTear. Production. Year. Production.
i

Year. Production.

1595..

.-

1596..

..

1897..

..

1898..

..

1899..

..

1900..

..

Bushels.
1.468.212.000
1.499.250.000
1.300.645.000
1.461.171.000
1.583.179.000
1.557.634.000

^ 1001

i

1902

1
1003

Bushels.
1.416.022.000
1.647.845.000
1.659.961.000
1.742.112.000
1.495.751.000
1.433.395.000

1907
1908
1909

Bushels.
1

1.538.778.000 '

1.590.057.000
i

1.747.123.000
i

1.673.473.000
,

1.753.933.000 1

1.886.517.000
1

1913
1914
1915

Bushels.
1.880. 387.000
1.596.882.000

1 1004 . .. 1910 1916.
1 1905 :

1 1006
1 1

1911
1912
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Table 49.—Rije: Average yield per acre in undermentioned countries, 1890-1915.

Year.
United
States.

Russia
(Euro-
pean).!

Ger-
many,!

Austria.!
Hungary
proper.!

France.^ Ireland.!

Average: Bushels. Bushels. Bushels. Bushels. Bushels. Bushels. Bushels.
1S90-1899 13,9 10.4 20.9 16.1 17.6 25.2
1900-1909 15.7 11.5 25.

6

19.0 17.6 17.1 27.5

1906 16.7 .8.8 25.1 19.9 19.8 16.3 27.6
1907 16,4 10.8 25.8 18.9 16.0 18.2 27.0
1908 16.4 11.0 28. 0 22.0 17.5 16.8 29.2
1909 1 13.4 12.6 28.8 22-3 17.8 IS.l 30.8
1910 16.0 12.

3

27.1 21.3 S IS. 9 14.7 30.3
1911 15.

6

10! 5 28.2 20.9 18.7 15,8 29.0
1912 16.8 14.3 29-5 23.3 19.4 16.5 30.6
1913 1 16.2 13.5 30.4 22.0 19.6 17.0 30.0
1914 16.8 12.1 26.4 5 23. 7- 16.1 12.2 29. 4
1915 17.3 22.7 14. 3 29.2

Average (1906-1915) 16.2 1
i 1 29.3

j 1

1

.. .

^ Bushels of 56 pounds. 2 Winchester bushels. s Galicia and Bukowina not included

Table 50.—Rye: Acreage, production, value, exports, etc., in the United States, 1849-1916.

Note.—Fi^ires in italics are census returns; fi.srurcs in roman are estimates of the Department of Agri-
onBu’'p. Ecif !Tn.:»rps of acFes are obtained applying estimated percentages of increase or decrease to the

’-.'i' b -•s of the preceding year, except that a revised base is used for applying percentage esti-
mates whenever new census data are available^

Year.
Acreage

harvested.

Aver-
age
yield
per
acre.

Production.

Aver-
age
faim
price
per

bushel
Dec.l.

Farm value
Dec. 1.

rh' ...

December.

1. rice per

rohov/ing
May.

Domestic
exports, in-
cluding
rye flour,

fiscal year
beginning
July i.

Low. High. Low. High.

Acres. Bush. Bushels. Cents. Dollars. as. Cts. Cfs. Cis. Bushels.
18A9 14 , 189, 000
1S59 ' 21

, 101,000

1866 1,548, 000 13.5 20, 865, 000 82.

2

17, 150, 000 142 150 004 971
1867 1,689,000 13.7 23,184,000 100.4 23,281,000 157 173 185 564^ 901
1868 1,651,000 13.6 22,505,000 94.9 21,349,000 lOG’r US ICO 115t 92,809
2869 1,658, 000 13.6 22,528,000 77.0 17,342,000 66 771 78 S3} 199,450
1SS9 16,919,000

1870 1,176,000 13.2 15,474,000 73.2 11,327,000 67 74 81 91 87, 174
1871 1,070,000 14.4 15, 366,000 71.1 10,928, 000 62 63| 75 93 83'LGS9
1872 1,049,000 14.2 14,889,000 67.6 10,071,000 57§ 70 OSl 70 611,749
1873 1,150, 000 13.2 15,142,000 70.3 10, 638, 000 70 81 91 102 1,923,404
1874 1,117, 000 13.4 14,991,000 77.4 11,610,000 93 99} 103 107} 267, 058

1875 1,360,000 13.0 17,722,000 67.1 ! 11,894,000 67 682 611 701 1 589, 159
1876 1,468,000 13.9 20,375, 000 61.4 12, 505, 000 65J 73 70 92} 2, 234, 850
1877 1,413, 000 15.0 21,170,000 57.6 12,202,000 5oX 56} 54 60 I 4, 249, 684
1878 1,623.000 15.9 25,843,000 52.5 13,566,000 44 4U 47 52 4, 877, 821
1879 1,625, 000 14.5 23,639,000 65.6 15,507,000 73^ SI 73} 85 2,943,894
1879 1,843,000 10.8 19,832,000

1880 1,768,000 13.9 24,541,000 75.6
i 18,565,009 82 91} 115

1

IIS 1, 955, 155
1881 1,789,000 11.6 20,705,000 93.3 19,327,009 96^ : 98 77 ! S3 1,003,609
1882 2, 228, 000 13.4 29,960,000 81.5 I 18,439,009 57

: 58} 62 67 2, 206, 212
1883 2,315,000 12.1 28,059,000 58.

1

16,301,009 56| 60 60} 62} 6,247,590
1884 2,344,000 12.2 28,640,000 51.9 14,857,009 51 ! 52 68

i

73 2, 974, 390

1885 2,129,000 10.2 21,756.000 57.9 12,595,000 58i 61 58 61 216, 699
1886 2, 130,000 11.5 24, 489', 000 53.8 13,181,009 53 ^ 51} 54} 56} 377,302
1887 2,053,000 10.1 20,693,000 54.5 11,283,009 554

1

61} 63 68 94,827
1888 2,365,000 12.0 28,415,000 58.8 16, 722, 009 50“

1 52 39 41} 309,266
1889 2,171,000 13.1 28,420,000 42.3 12,010,009 44 45} 49} 54 2, 280, 975
1S89 B,m,ooo IS.l 28,431,000

2890 2,142,000 12.0 25,807,000 62.9 16,230,000 64.1 6SA S3 92 358,263
1891 2,176,000 14. d 31,752,000 77.4 24,589, 000 86 92 70} 79 12, 068, 628
1892 2,164,000 12.9 27,979,000 54.2 15, 160, 000 46 51 50l 62 1,493, 924
2893 2,038,000 13.0 26,555,000 51.3 13,612,000 45 47} 44} 48 249,152
1894 1,945,000 13.7 26,728,000 50.1 13,395,000 47J 49 62} 67 32,045
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Table 50.—'Rye: Acreage, production, 'value, exports, etc., in the United States, 1849-
191

6

—Continued

.

Year.
Acreage

hai vested.

Aver-
age
yield
per
acre.

Production.

Aver-
age-

farm
price
per

bushel
Dec. 1 .

Farm value
Dec. 1.

Chicago cash price per
bushel, No. 2 . Domestic

exports, in-

cluding
rye fioiir,

fiscal year
beginning
July I

.

December. Following
May.

Low. High. Low. High.

Acrt\<?. Bush. Bushels. Cents. Dollars. Cts. Cts. Cts. Cts. Bushels.

1895 1,890, 000 14.4 27,210,000 44.0 11,905,000 32 35| 33 36} 1,011,128
1S9G 1,831,000 13.3 24,369,000 40.9 9,901,000 37 424 32} 354 8,575,663
1S97 1, 704, 000 16.1 27,363, 000 44.7 12,240,000 452 47 48 75 15,562,035
1S9S 1,643, 000 15.6 25, 60S, 000 46.3 11,875,000 524 554 564 62 10, 169, 822

1899 1,659,000 14.4 23,902,000 51.0 12,214.000 49 52 53 56} 2, 382, 012
IS.9a 2 ovdo 12.4

IGOO 1, 591, 000 15.1 23,996,000 51.2 12.295,000 452 49£ 51} 54 2,345,512
1901 1,988, 000

:
15.3 30,345,000 55 7 16,910, 000 59 65-} 544 58 2,712, 077

1902 1,979,000
i

17.0 33,631,000 50.8 17, 081,000 43 49} 48 50] 5,445, 273

1903 1,907, 000 ! 15.4 29,363,000 54.5 15. 994, 000 50} 524 69} 78 784,068

1904 1, 793, 000 15.2 27, 242, 000 cs.s is; 74S, 000 73 /o 70 84 29,749

1905 1,730, OOO 10.5 28,486,000 61.1 17,414,000 64 6S 58 62 1,387,820
1906 2

,
002,000 16.7 33,375,000 5S.9 19, 671, 000 61 65 69 874 769,717

1907 1,926, 000 16.4 31,566,000 73.1 23, 068,000 75 82 79 86 2,444,588
1908 1,948, 000 16.4 31, 85], 000 73.6 23,455,000 75

1
77} 83 90

i

1 , 295; 701

1909 2, 006, 000 16.

1

32, 239, 000

1909 196,000 IS. 4 29,520,000 71.8 21,163,000 72 SO 74 SO 242,262

19101.... 2, 1S5, 000 16.0 P 00 CO 08 71.5 24, 953, 000 SO 82 90 113 40,123
1911 2,127,000 15.6 33,119,000 83.2 27, 557, 000 91 94 90 95} 31,384
1912 2,117, 000 16.8 35,664,000 66.3 23,636,000 58 64 ; 60 64 1,854,738
1913 2, 557,000 16.2 41,381,000 63.4 26, 220, 000 61 65 62 67 2,272,492
1914 2,541,000 16.8 42,779,000 86.5 37, 018, 000 1074 112} 115 122 13, 026,778
1915 3,129,000 17.3 54,050,000 83.4 45,083,000 94} 98} 964 994 15,250,151
1916 3, 006, 000 15.3 47,383,000 122.1 57, 857, 000 130 151

1 Figiires adjusted to census basis.

Table 51.—Rye: Acreage, production, and total farm value, by States, 1916.

[000 omitted.]

State. Acreage.
Produc-
tion.

Farm
value
Doc. 1.

State. Acreage.
Produc-
tion.

Farm
value
Dec. 1,

Ac?rs. Bushels. Dollars. Acres. Bvshtls, Dollars.
Vermont 1 20 21 NnWTi 350 4 , 655 5,819
Massachu-setts 3 56 71 .S' * . j L ^ I 2.50 4,500 6,310

7 137 171 Nebraslra 192 3, 072 3,564
151 2 718 3,379 46 667 734

N',: .J ('ivey 70 1,330 l'556 Kentucky 22 2-16 317

PpnnQvIvauiP' 260 4,420 4, SIS Tennessee 15 150 202
•|

1
, ; , 1 15 18 Mabama. . . . 4 52 91

Mar viand 23 856 392 Te.-cas 2 20 24
Virginia 75 938 1,004 Oklahoma 9 90 112
V/est Virginia 20 320 381 Ark'ansas.. 1 10

'

12

North Carolina 55 534 694 Montana 10 205 ! 197
South Carolina 6 49 91 10 155 167
( icoreia 13 124 198 28 392 412
Ohio] 75 1,088 1,306 Utah 12 144 144
Indiana 185 2,590 3,082

Idaho 2 34 32
Illinois 43 666 813 Washington.. 7 102 113
Michigan 325 4,648 6, 042 ' 30 510 586
Wis-'ansin 375 6,075 8,019 0 f-r-j.i s

1

104 121
335 5 025 6,382

lova 55 '935 1^075 United StatevS. 3,096 47,383 57,857
Missouri 21 231 284
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Tadli 52.—Eyt'; Co:i:iilio:i of crop. / SPitei, 01 j7rs! qr 1:0 ^.14 ; k'l All IPs1-1917,

De-
1

De- i

1

r:ri- aeiii- 1

1 L'c-r V'hon ber
; JVhea

Year. I ol Ar nl Mav.' June. har- Year. 01 .Vpiil. Maa. June. ' liar-

I nre-
i

p:e-
1 ^'esied.

i

v:or.- aion',
i

I

yp..a.
I

year.
i

1 P P. cf P. cf. P. e,

.

P. cl P. cn P. cl P. Cl . P. a 1 P. ct.

is:,i ' 93.4 97.2
1

Ola 93 9 I'O'' DO. 5 01 1 03 5 94 0 93.2
lS\i2 . . S'kS 87.0 SS 1 91 0 92 S 1900 ^5 4 00 9 02. 9 ,80 Q

1
91.

3

DJG : 80 S2.7 ' SI 8,5 3 IV'OT 90 2 92 0 SS 0 8S. 1
j

89.7
' '-’8 i i';

! '0
Ej! J 60 7 98.2 8" 9 1908 ' 9i. 4 89.

1

90 3 01. 3

87.

0

80. 7 1009 ' S7 6
'

st! 2 88 1 i 80 tj
!

91 ! 4
82 J ST. 7

j

SrR 2 iOM 1 C,0 ^ 91.3
1

DIG 37,5
1117 :>as

i

88 9
1

oS. 0
1

A. u’ 2V4 ii-) M . 1 01* 6 ID. 3 90 0 ! SS. 6
1

85.

0

1,'^ - fi
,

92.1 94. J
1

77.

1

14.8 1012 Do 3 87 0
1
S7 5

i

S7.7 SS.2
18’’? .1*^

1

' C'5. 2 ' 84. 5 1 '".G no ! D'J J 91 0
1

90. 0
,

8S.6

5,;
5

! 7^*1 !

80 4

0*) 0 i

V'14 1 05 C 4. 3
i E Y 93.6

‘'4 n
i 92.0
’ Ci'y

55 ! 4 So. 4 ! ss. i
j

1 90
'

2 1

1013
,

9i.5
!

0 ; 0
S7.S is! 7

i
so. 6

,
xj

;

S7.9
I'D’, 95.1 97.9 03.3 1 90 0 S9. 5 I'jiT I 88. S

1004 ' 92.7 b‘3 Si- 2 1 SG 3 : SS. 9
1

1 !
1

Tabl£ I per acre, prke per hto^l'.el Dec. 1, av<l iah:e p :r acre. Ire States.

:‘^r acre ‘J'usiiel:,.
rjirni jiico pfT Irjshel

vcejifs;.

Value
per aero
'doiluiS).*

Slate.

I

I
! ^ I

:

U:r>*

§ M O
ci ;o cc

Vt.....
I'lass .

.

Conn.

.

N. Y..
N. J...

Pa.=...
I>ci

Md ...

Va....
T/. Va.

N.C...
S.C...
Ga
Ohio..
Ind....

Ill

Mich..
Iv'Ls

Mlniii .

.

Iowa .

.

Mo,...
Mh Dak
S, Dak
Nehr.

.

Kons..

IYnn .

.

Ala....
Te.v . .

.

Okla .

.

Ark...
Mont..
V/yo..
Colo...
Utah..

Idaho.

.

'Wash -

.

Croff, ,

.

Cai:...

. IS. 2 17, 0 lo. 0 il 5 17. .7 22. 5 20. C IS G 20. 0 17. 0 20. O'

. 17. 7 IG. 5 lo. 0 IG 2 17. 0 lu 0 IS 7 IS. 19. 0 20. 0 1'

. 10. 0 17. 0 IS. .• IS. 7 20. 0 iS 17 G 10. 3 h). 0 21. o ID C

. IT. 3 lo. 5 IG 5|i7. 0 IS. 3 iG. 7,IG GjiT. 2 17. 7 dS. 7, IS 0|

.,17. 7.17. 0 IG. 2 IG. 3 IS. 0 IG. 1 17, 5,13, 0 IS, 3 20. 0 19. o!

. 16. 016 7 16. 5'lk 317. 0'lo. I'lT. 5 17. o*lS. o'lS. 0 17. o!

. 13. 2 IG. 3 13. 3 14. 0 .13. 3 IV C 14. 0 14. 0'l7. 3 13. 5 15.

0

. 13. 3 IG. 0 15. 0,14. 1 16. 1 14. 5 15. 3 14. 4 17. 0 IG. 3 13. ol

. 12. 0 14. 0,12. 3,12. 3 13. 3 11. 3 12. 3 12. 3 13. 0 14. 5 12. 5|

. 13 3 12. 0 13. 0 13. 3 12. 9,11. 0 13. 0 13. 5 14. 3 14. 0 IG.
0|

Jmo'lO.o! 8 91 9.4'l0.o'l0.o‘ 0. s'lO. 310.0 11. o! 9.7’

.10 110.0, 9.61 9.810.010.0, 9.3 10.5,11.5 10.0' 9.8

-I 9.3i 0.01 8.7! 9.010.4 9.51 9.2, 9.5 9.3 9.2' 9.5
. IG. 4 17. 2 16. 5,17. 2 16. 5 15. 5 15. 5 1 6.517. 0 17. o 14.

5

. 15. 4|i7. 013. OjlG. 5 15. -S 13. 7;14. 515. 2 16. 3 16. 0 14.

0

. 17. 0 IS. 5|l7. 117. sir. 4 16. s'l6. o'lG. ajlG. 0l8. 515.

5

. '14. 9 14. 5 15 513. 5 13. 3 14. 6 13. 3 14. s'lG. 0 15, 514.

3

.17.318 019 0,10. 3 10. 0 17. 0 IS. 3 17. 516. 0 IS. 5;16.

2

. ;i8. 7 IS. 5 IS. 5,19. 0 17. 0 IS. 7 23. 0 19. OIS S 19. 5 15.

0

.
|1S. 4 17. S 20. 0.17. S 13. 5 IS. 0 19. 0'lS. 2:19. 0, IS. 5,17.

0

.14. 1 15. 4X2. 813. o'lo.O 14. i 'll. s'l5. 0 14. o'l3. 5 111. 0

.15.516.018 018.4 S. 5 16. 0 IS. 0 14. 4 17. 1 13. 0 13.

3

.10.617.017.517.517.010.019 5l3. 217. 0 19. o'lS 0

.15. 8 17. 0 IG 0 16. 3 16. 0 13. 0 16. 0 14. 5;16. 0 17. 3,16.

0

.
il4. 3 12. 0 13. 3 14. 2 14. 0 li. 015, 9 14. 0,20. 0 IG. 014.

5

-ho. 713. 713. 512. 713. o'l2. 013. 0*12. 413, 7'l2. 0 11.

2

.111.3 10. 0,12. 510. 7 11. 0 11. 9 11. 5 12. 0 13. 0 10. 3 10.

0

-ill. 2 10. 3 10. 0 11. 3 12. 0 10. 0 11. 5 11. 0 13. 0 10. 0l3.

0

. Il3. 2 10. 0 13. 511. 2 11. 5 10. 0 16. 6 15. 0 14. 8 17. 0!l0.

0

.|12.iao.013.513.513.7| 9.5^12.0| 9.516.013.510.0

10. 5' 9. 9 10. 0;10- 512. 0 10. o'lO. 511. s’lO.
5*

10. 3 10.

0

;22. 2 22. 0 20. 0 29, 0 20. 0 23. 0 23. 5'21. OjOl. 0 22. o 20.

5

19. 8 21. 5i22. 0:26. 0|iS. 5 20. 0 19, 0 19. 0,17. 0.20. 015.

5

17. 0 20. 515. 5:22. 0 14. Q 12. 0 19. 3 17. 0 17. 5 17. 5!l4.

0

" 22.018. 5^15. 5 15. 0.17.017.5 15. 5 12.0

,

. 21. sho. 0 22. 5 22. 0 22. 0120. 0*20. 0 17.

0

IS. 8 21. 5|19. 5 21. 0i20. 5 22. 0 20. 0 21.0;i9, 7 18. 2 14.

5

17. 0 16. 0; IS. 0'l7- 0'15. 1 19. 5 16. 0 17. 5li6. 0 IS. 0 17.

0

15. 5 19. 012. 0jl3. 8,17. 0 17. 0 17. G 15. 0 17, 0 14. 0 13.

0

16.8^20.015.5

21.o'24. 7120.0

91

101
95
87,

So!

SI
ss
83

87
91,

104’

14S1

140
81

78

80,

80
79
73,

73

84

70|

69,
69'

78!

93'

lOO!

1321

106!

90|

100
70|

81
70
69!

901

[ . .. J 1 ' .•>- h;

'

1

9g! 90 SO’ So!

lOU! 93
,

lOi
1

1021

92 i

' 92 OS 102
i

, 76 75 so: 93,

!

SO 82 92
;

' 77
'

74 S3! S4
SI I 79 : 92

;

99
, SO! 76 86 i 88
' S3! 81, 90 1 93
,

S4! 87
!

93

105* 98 105 ! 1,05

1 145j 150 , 150
1

151
140, 135

I

150 1 140
75i 69 ' 81 83

1

GS! 62 ' 85
i

82

, 70! 65! 85
j

S3
65 i 62 So

' 61 57
1

91 87
50‘ 48; 89 SI

’

62j 6O; 77
I

80

SO, 75
:

87; 86

1

47’ 45
;

84; 79

52; 50 78|
1

76
50' 60 74] 73

!

6s; 75 80 76

i ss* 87 95 ! 94
! 9Sj 99 9S ' 103
! 13i' 140 110 135
lioj 101 99 1 103
87 5g: 05 77

105 95 105 100
60 55! 70 65
65 64 81 90
55 6O! 65 70
68 60 60 65

60 ssi 67 68
! 65 eoj 85 75

1

70 75!
;

1001 90
! 90, 75j 85, 90

ilG. 3

'

-3.4 S'l. "-b

i.'t)

I

,-1

120 17. 21 24,00
127 18.28,23.50
125 IS. 32 24. 50
128 14. 69 23,04
11715.08,22.23

109*13. 71 'IS. 53
12313.6218.45
11012. 9Sil7. 05
107 11.2313.33
MOD. :,i 19.01

13o|iO. 49'l2.Cl
18515. 2S1S. 13
IGOIG. 13,16. 20
120

:
12 . 89 17. 40

119111. 44,16. 66

12212. 9018.91
13011. 53 ! IS. 59
132!l3.oii21.38
127;i3. 35119.05

115jl3.20;i9.5S

123 11.74 13.53
12510. 7516.62
11810. 48'21.24

116|l0. 4118.56
11011. eSjiS. 95

129!i 1. 56*14,45

135ill.7013,50
I75 I 14 . 22 22. 75
120'15. 25,12. 00
123 10. 82,12.50

115
96
108
103

100

10 . 49 :11.50
14. 31 19.68
14. 86:16.74
10. 59114. 70
10. 37jlZOO

9513.61! IS. IS
14. 72 16- 10
14.Si|i9.55

iii;

1151

116113. 7215.08

M.07 iS 09

1 iinmi firm .fiPA "ncn^ 1
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Table 5i.

—

Rtjc: Farm price per huslwl on first of cadi hiGiitl, irp gcograpl icr! aid fens,
101,5 and 1916.

MoAlIi.

Liiited
StA-as.

North
Atlaalic
dlates.

South
Atlantic
States.

3\ . Cenri al

Statc-5

of Niss. 11.

N. C iutral
S;atc^> v.T^i

of Hiss. it.

S-A
( on
Sla

Lfb
: ' 4l

ern S
b'eA-

iCiiS
1

1916 1016 1916 1915 1916 1915 1916 1915 1016 1915 lOib 1916

Cl.^. i
ct,<. O.?. A/

A

CIS. CiS. C's. Cts. Cts. Cts. C/s. t'/s. CIS. LA
Jiinuai'" s:..3

1

00.2 SS. S b^. P 90. 9 1 92. 7 S6.

5

93 5 SI. 4 97.2 97. 1 77. 3 7t). 1

Februai V SS. o jb)0. 0 92.7 96. S 02 6 96. 0 89. S 105. 7 .84. 6 99.2 SO. 8 101. 7 78, 9 84.7

^Arc}] So. 0 jlO'j. 4 SS.2 lOS). 7 96.8 102.5 S6. S lOS. 3 SI. 2 102. S 91.7 108. 6 SO. 7 80.

6

Nj f'> IL’J 4 on 4 lot 3 On 0 9.5 4 84 6 tot 9 no 9. 02 3 10.3 4 SI 7 93 9
'

' s'l 7 jiobO SS. 7 1C2. 6 03.7 9.A 4 84. 4 IL'LO 70 S lOL 0 02. 2 103.’ 1 78. 3 100. 9

Jime
!

oc. S 1 O'i* i 1
90.2 90.

0

91.

8

98.1 31.9 9 8.

6

96.6 9L3 100, 9
j

73. G 95.2

Jdl" S3. 3 ! Oo. 7 S'0.

4

93.1 S7.9 9-3.3 33.3 9.3.3 70. 4 94.

6

84.0 92. 4 Si. S S2,

1

Aui^rsf
1

' S3. 4
1

SO. 0
'

S'S? b
j

02. S 00.

5

92,5 S4. 6 88.5 77. 9 87, 0 93. 3 91. 9 SO 0 SI. 4

S^;jAmber 00. 7 'A. 7j
i
93. 9 11 87.9 95.7 92, 2 162.0

1

i
5 1 ICA 1 83. 2 109.3 GO. 1 90.2 73.

5

Ocloler
1

lOL 1 !
s{.7

i &J.0
1

' S6.0 103.2 90. 1 108.9 S3.G ii02.9 76.0
1

119.0 91. 3 91. 3
i

71.4

Koveml'er I ilbs !

S3.

7

IN.S S6..5 iC3. 7 J5.1 1117.3 8f>. <8 114. S S3, 2 129.

5

98. 7 103. 9 71.4

Decooiber 123. i
i

S3. 4
;

116.6
1

SS. O iis.s 98.2 127.8 «.c 121. 4 78. 1 , 133.

5

97. 7 107. 7 77.2

Aveia^e 97. S
I

90.0
'

y? 0 1
PI. 8 07.6

j

9J.. s 91.1 98. G 85.6 9C. 3
1

^3.0 1 79.

8

Table Sl.

—

Fj'i' ^FiiQlcso.i.c ‘pr'^ce per bushel^ 1912—1916,

Date.

Fhiludelphia. Cincinnati. Cliicag'o. Duluth.
San Fninrh’co
(per 100 ibrf.).

Loty. High.

No. 2. No . 2.

Low. High. Low. High.
Lcty. liigh. Loy^. High.

1912. Cents. Cents. Cents. Cents. Cents. Ce?its. Cents. Cenfs. Cents. Cents,
Jauuarv-.Turie 82 10,5 7S 100 t 0 00} C6 91} 147} 172}
July-Deeember 68 So 62 81 58 76 53 70 140 172}

1013.
January-,Tuno 65 70 GO 70 5S 65} 52 59 132} 147}
July-Dcconiber 65 7? GO 72 61 70} 50 Go 135 165

1914.
Jamiar''’-June 65 75 62 71 5S 67 50 63 152} 105
Julv-I)ccember G5 125 GO 115 55 112} 57' 107 130 163

1015.

115 Ib.t 1131 130 im 126} 106 1231 160 225
Fe])raary 125 130 iis" 133 115“ isi" 113 128“ 200 225
March 125 130 lOS 120 112 121 106 119 200 225
April 110 120 no 116 11.5} 118 106 116 200 225
May no 115 112 120 115 122 no 118 200 225
June 105 no 107 113 114 119 110 114 A) A)

JauiiarjmTuiao 105 130 107 133 111} 131 106 128 160 225

July i
92

'

99 S3 96 no '

05 111 A)
Auyiist 00 96 93 105 96 119 91 107 155 165
September ! 91 105 92 102 91 1004 89 98 145 160
October

1

95
i

112 ' 93 107 95 107“ 90 99 145 160
November 100 no ! 98 107 94 103 87 96

;
155 160

December 105
j

112
!

95
j

104
1

94} 98} 87 93 .
155 160

July-December 90 112 92 112
1

91 119 87 in 145 165

1918. 1

,

January 106 112 99 104 1 97 : 104-1
i

93 : 98 155 160
February

1

no 115 90 106 90 ! 103 87 97 160 160
ifart'h 115 118 90 100 90} 96

1
87 Si 152} 160

April
,

105 no 98 104 94 98} ^ 91 96 152i : 155
May 95 105 92 101 96} 99} 91

1

95 152}
;

165
June 90 95 92 100 97 99} 91 95 152}

,

155

January-June. 00
1

115 1 92 ! 104 90 1 1041 87 98 150 160

Jfiiy 90 100 : 96 105 94
1

101
1

89 95 152} ^ 155
August 100 no

i

103 127J 100
!

126}
i

94 120 152} 180
September no 125

:

123 128 115 125}
;

115 122 175 200
October 125 150 125 141 124 i 141 1 120 138 195 225
November : 143 155 139 155 140 153 137 149

!

215 235
December 135 155 138 153 130 lol 138 ISO 225 265

July-December ‘ 90 155 96 155 94 153 89 150 152}

1 Nominal
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Table 50.—Rye {vficliidmg flour): International trade, calendar years 1913-1915.

[See ‘^General note,” Table 10.]

EXPORTS.

[000 omitted.]

I

Country. 1913
1914

(prelim.)
1915

(prelim.)

Argentina
irn .

Bushels.
801
073

Bushels.
451

Bushels.
194

P>iil?aria. 12,029
127

i i

Canada I
140 501

Denniarh 319 5
' 51,979

20, 291 10,418 197' "
1

Country, 1913
1914

(prelun.)
1915

(prelim.)

Roumania
Bushels.

2 , 004

33,170
2,03 4

4S0

Bushels.
1,241 1

20,298
8,164

100

Bushels.

Russia
United States
Other countries

Total

13,273
13,655

114,567 40, S23

IMPORTS.

Austria-Hungary. .

.

' 26S 1 :

6,372
Denmarh 9, 846 5,0^2 2, 707
Finland 15, 813 9, 898 13,425
France 3,712 1,441 36
Gemianv 13,946
Italy...: 1,245 1

233
Netherlands

i
32,273 17,5h9 2, 232

Norway 11,088
7, 709

8, 12S
5,453

7,884
Russia".

Sweden 4,446 2,586
267

1,770
16Switzerland 601

United Kingdom...
Other countries

2, 270
.886

2,073
537

1,436

Total 110,601 53,237

1 Data for 1S12.

BUCKWHEAT.
Table 57.—BuchjoJieat: Acreage, production, and value in the United States, 1849-1916,

Note.—Fi^es in Halles are census returns; figures in roman are estimates of the Department of Agri-
culture. Estimates of acres are b- A>^timated percentages of increase or decrease to
the published numbers of the piei: ' :i!. : .

’. i".'- • •
i a revised base is used for appljdng percentage

estimates whenever new census -
1 u o

'

. ..l. -lu

.

Year.

Acre-
age

(thou-
sands of

acres).

Aver-
age
jneld
per
acre

(bush-
els).

Pro-
duc-
tion
(thou-
sands of

bush-
els).

Aver-
age
farm
price
Dec. 1

(cents
per

bushel).

Farm
value
Dec. 1

(thou-
sands
of dol-
lars).

8,957. .

t859 17,572

1S66 1,046 21.8 22,792 67.6 15,-113

1S67 1,228 . 17.4 21,359 78.7 16,812
1868 1,114 17.8 19,864 78.0 15,490
1869 1,029 16.9 17,431 71.9 12, 535
1869 9,822

1870 537 18.3 9,842 70.5 6,937
1871 414 20.

1

8,329 74.5 6, 208
1872 448 18.1 8,134 73.5 5,979
1873 454 17.3 7,838 75.0 5,879
1874 453 17.7

;

8,017 72.9 5,844

1875 576 17.5 10,082- 62.0 6, 255
i

1876 666 14.5 9,669 66.6 6,436
1877 650 15.7 10, 177 66.9 6,808
1878 673 : 18.2 12, 247 52.6 6,441
1879

'

640 20.5 13, 140 59.8 7, 856
1879..... 848

'

15.9 11,817

1880 823 17.8 14,618 59.

4

S,6S2
1881 829 11.4 9,486 86.5 8, 206
18S2 847 13.0 11,019 73.0 8,039
1883 857 8.9 7,669 82,2 6,304
1884 879 12.6 11, 116 58.9 6,549

1885 914 13.8 12,626 55.9 7,057
1886 918 12.9 11,869 54.5 6,465
1887..,.. 911 11.9 10,844 66.5 6,122
1888 913 13.2 12,050 63.3 7,628
1889 s;37 14.5 12, 110 50.5 6,113
1889 SS7 14.5 12,110

Year.

Acre-
age

(thou-
sands of

acres).

Aver-
age
yield
per
acre

(bush-
els).

Pro-
duc-
tion
(thou-
sands of

bush-
els).

Aver-
! age
farm
price
Dec. 1

(cents
per

bushel).

Farm
! value
Dec. 1

(thou-
sands

' of dol-
lars).

1890 845 14.7 13,433 57.4 7,133
1891 849 15.0 12,761 57.0 7, 272
1892 861 14.

1

12,143 51.8 6, 296
1893 816 14.9

j

12,132 58.3 7,074
1894 7S9

i

16.1 12,GGS 55.

6

: 7,040

1895 763 20.1 15,341
!

45.2 ' 6,936
1896 755 18.7 ^ 14,090 39.2 5,522
1897 718 20.9 1-1,997 42.1 ! 6,319
1S9S 678

1

17.3 11,722 45.0 5, 271
1899

;
670 ' 16.6 11,094 65.7 6, 184

1899 807 IS. 9 11,234

1900 63S 15.0 9,567 55.8 5,341
1901 811 18.6 15, 126 56.3

1
8,523

1902
,

805 18.1 14,‘530 59.6 8,655
1903 [ 804 17.7 14, 244 60.7 8,651
1904 794 18.9 15,008 62.2 9,331

1905 760 19. 2 14,585 58.7 8,565
1906 789 18.6 1 14, 042 69.6 8,727
1907 800 17.9 14, 200 69.8 9,975
1908 803 19.8 15, 874 75.6 12, 004
1909 834 20.9 17, 438
1909 878 16.9 : 14,849 70.1 10,346

1910 K... 860 20.5 17,598 66.1 11,636
1911 833 21.1 17, 549 72.6 12,735
1912 841 22.9 19, 249 66.1 1 12,720
1913 805 17.2

;

13, 833
i

75.5 1 10,445
1914 792 21.3 16,881 76 4 12, 892
1915 769 19.6 15, 056 7S.7 IF 843
1916 845 14.0 11,840 112.9 13,364

Figures adjusted to census basis,
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Table 58.—Backwlieat: Acreage^ production,^ and totalfarm value, hj States, 1916,

[000 omitted.]

State.
Acre-
age.

Pro-
duc-
tion.

Farm
j

value
1

Dec. 1. 1

1

Acres. Bush. Bolls.

Maine 1 14 336 319
New Hampshire 1 20 20

Vermont 12 210 220
Massachusetts 2 32 45

Connecticut 3 57 68

New Yorh 290 3,480 4,246
New Jersey 15 1 285 308
Penn'=!vlvania 270 3,780 4,196
Delaware 3 57 67

Maryland 10 189 20s
Virginia 25 4S0 456
West Virginia ‘ 36 639 666

North Carolina. 10 175 149

State.
Acre-
age.

Pro-
duc-
tion.

Farm
value
Dec. 1.

Oldo
Acres.

19
Bush.

336
Bolls.

370
Indiana s 144 161
Illinois 4 68 88
Miciiigan S25 949
Wisconsin 20 280 325

Ivlinnesota 10 150 168
Iowa 10 150 ISS
IMissouri 4 56 74
Nebraska 1 17 19
Teniiessee 0 54 54

Unite 1 States S45 11,840 13/364

Table 59.—Biichvheat: Condition of crop, United States, on first of :>nontJis named,
1S06-1916.

Year. Aug. Sept.
When
har- ‘

vested.
Year. Aug. Sept.

Vnien
har-

vested.
Year. Aug. Sept.

When
har-
vested

1896

P. ct.

96.0
P. ct.

93.2
P. ct. ,

86. 0 1903
P. ct.

93.9
P. ct.

91.0
P. ct,

83.0 1910
P. ct.

S7.9
P, ct.

82. 3

P, ct.

81.7
1897 94.9 95.1 90.8 1904 92. 8 1 91.5 88.7 1911 82.9 83.8

1

81.4
1898 87.2 88.8 76.2 190o 92.6 1 91,8 91. C 1912 88.4 91.6 89.2
1899 93.2 75.2 70. 2 1906 93. 2 j

!

91.2 84.9 1913 85.

5

75. 4 65.9
1900 87.9 80.5 72.8

i

1907 91,9
11

77.4 80.1 1914 88.8 87.1 83.3
1901 91.1 90.9 90. 5

i

1908 89.4 !
1

87.8 81.6 1915 92.6 SS.6 1 81.9
1902 91.4 86.4 SO, 5

j

1909 86.4 $1.0 79.0 1916 S7.S ’

1

78.5 66.9

Table 60.—Biiclcwheat? Yield per acre, price per bushel Dec, 1, and value per acre, by
States.

State.

K. 11.

V;....
.

CoMl.

N. Y.
N. J..

JM...
lid...

Va...
W. Va
N. 0..
ol;o .

luJ...

111 ....

Mich.
Wis.

.

Mitm.
Iowa.

Mo...
Nebr.
Kans.
Term.

Yield per acre (bushels).

§2
l.< o
C3 Oi

l§ll § CS5

Farm price per bushel
(cents).

1

U. S....

OQ 0'2<3.ni30.0*?^. ol‘52 .'^ ‘50. 0 29. ‘'•^'^2. 0^29. 0 24.^1

2:.i u;..

.n -

2

:2 .

-'22 .
‘ 2 .?. '» 21 . 2 .‘O. o 2rj. o 2s 27 .

<
: 1 :•

i 9 . 0 il . 'J 1 I ; i 0, 22. " 21. 0 2 ! . 17. 0 1 5 10. 1 o.

"

] 1. 7 1-3. 0 is. 2 LO. .3 1“. 0 12. 0 2,). o 17. 0 lo. .3 20. 0 iO. O

19. 9!i7. 5|21. 4 I
24 . 0 I23 . obl. 3’23. 8|l4. 3'23. o'lO. o'l2. o|

2^^. fi. .3'20. 0 21 . 8'21 5'20. n 22. o'22. 0 21. u21. 019. O'

!=: ' 19.2 19.-319..' ,21.9 rL2 i'''..3 2'i..3 21.01-i.'‘':|

JO. 2

"

S') f. i9. s 23. " 19. 0 M. 17. i- 1 9- - U-'- d O'

10. 0 j b. .3 lO. 0 IS. ,3 20 .

0

17 . 7, j s. .3 20. 0 lb. 9

'19.2

;21.3|
1=2.0

19.0 IS. oils. O'lS.O

18.5 18.0122.7 23.0 21. 0,21. 5 22. Oils. 3

16.0!21.5
24.0;24.0U.™.„,..

1

5

.

3I16. slip. 0119. 0 il 7 . 5I19, .oiiQ 0 il7. 517 . Sj

20 ''.'..Us.." 21. 21^.' 21.0 I, '.,3 i.'.ri2i.r:2LO 17.7
1 7. 1 .3. 5 17. 0 1 7. 3 17. 7 J

S. 1 9. 0 j s. 7, 17. 5 14. 0 1

0

'23.1|19.4l20.o'l9.2l

18.217.0
15.3,15.5
15.316.0
16.9,14.7
15.7

15.4
17.8
14.2
16.8

15.0

16.0 20.1

'l8.2!iS.2

13.5jl4.3
I5 . 21 I2.3
48.2115.2
'15.5

44.5
,
12.0
45.0

18.0
18.7
15.3

15.0

21.0
16.0
14.0
15.0

20.018.1122.017.0
15.3,18.017.0,15.0
14.017.517.016.5
i6.o;i8.o;2i.oie.5
14.917.5119.014.0

16. 510. 0:15. 011.0
20.0116. 018.0;20.0
15. 0112. 016. 010.0
15. 016. 018. 015.0

19. Sjl?. 9ll9. 8|20. 9|20. 5|21. l|22. 9|l7. 2|21. 3|l9. 6|l4. 0]76-4j66. ij

17.717.0.

17.0
i8.5d4.5!ll.0
17.5:13.0,14.0
17.017.515.0

18.313.0.

15.0

15.515.014.0
IS. 5 20. 017.0
16.0

14.0.

...

22.318.018.01

70
72
72i

851

8S,

64
72'

64 !

66 :

711

75
;

75
85
70
73

80
65
66
65
75

95
90
78
78

56 60
06

1

70
82
84

701

S2l

951

95j
96

76 sol
83' __

761 78
761 75

81
1

72

84; 80
831 80
83

;

82
76: 77,

78 80|

80
;

95 90'

85! 93

79j 84

80, 901

751 78

7o.5|76.4

Value
per acre
(dollars).i

o Oi

A

9519.02 22.80
inn.2i.?i.'on.no

l';5 2L.4i i8.-8
I-'- I'LL- 22. :0

12017. 80 22. 80

12215. 01 14.64
108;16- 48 20,52
mil 5. 21 1.5 54
lis I2.r.,.-j2.-12

11013.52 20. 79

95:15. 62 IS. 24
1311^.
Mi'.-r 1

110:15. 93|l9,47
11213. 23120. 16

130
115
116
112

125i

16.10 22.10
11.5812.65
11.96 16.24
12. 5810.80
13.1718.75

13G'I2. 101*= 62
111'- i''.:^51'' 70
.... 12 . 10 !

100 13.8048.00

78.711112.9 15.01 15.82



602 Ytarooolc of iJ.e Dcp 'rlfnerd of Ag/xv.liure.

BUCHOrHEAT—ContAiiicd

.

Table fJl.

—

Buclcudieat: Farm p-'L-e per hi:d-el cm prrst of eaelt month, by geographical

(Hi iSio.'C,, 1915 c:oa 1010,

Month.

United
Sintes.

Xorth
OvUanTic
Sta.es.

Sou} A
A tIantic

A. Central
Stales east
of I'liss. R.

N. Central
Slates west
of Miss. R.

South
Central
States.

191c 1913 1916 1015 1916 i3j.o 1916 1915 1916 1915 1916 1915

CC3. Ch. Or.. CIS. Oh. 6’£S. Ots. Cts. Cts. Cts. CIS.

Jarucrv ol. 5 77.9 Si .6 77.6 SO. 5 SI. 2 78.

1

To. 5 87.7 87.

5

80.0 74.0
rA.nin'T SO. 7 S ’. ? SI.

I

iS-! . 0 SI. 3 85.

0

75.6 80. S 93.0 79.0 76.0 76.0
S3.

2

S3.

5

Sj.O S7.0 St.O 85.1 79.6 77.0 102.7 Sn. 5 74.0 80.0
April

i
S3.1 c5. S S.3.

5

S'i.S SI. 9 .85.2 70.0 85.1 101.0 90.0 76.0 78.0
I-inv 1 S-i 9 S4.5 S-j!- 2 S4.7 So. 1 SO. 0 S4.4 79. 6 93.5 90.

5

74.0 77.0

i

37.

0

SS.v 33.7 S7.:3 Si. 2 76.

7

so.o S2.7 100.0 91.0 74.0 76,0

Jrd-' i 03.1 92.1 ri. s 93.

S

S.5.

0

87.1 90.0 So. 2 87.0 117.5 77.0 77.0
S9.G i sa.2

1

90! s 91.3 1 S,j. 9 53.2 ' 7G.9 7S.9 91.7 102.0 75.0 77.0
j- . 1 ' > .

" So. 4
1

SI. 4 !
S7.1

1

si.e S\.-i sTo
'

82 4 7S.3 9S.5 97.

5

76.0 75.0
Octol er j 00.4 73. 7 ' 90. S ' 7.3.9 S-. 6 77 0 1 9i.4 6S.0

i

87.5
i
8S.0 SO.O 70.0

K’o^'eini cr 'L‘2.9 7S.5 ,10}.0 79.0 : S3. S 75.2 '

105.9
i

76.3 115.0 ! 97.5 77.0 71.0
I>t'C£‘iiil>er ,112.9

1

lli.O 79.Q
,

90. i 79.1
,
114.5 75.7 120.4 SI. 5 100.0

1

76.0

Taels G2 .

—

Flaic: Frca prro’hj chon ic a njJeyomTdiOTted coioitTies, 1910—1915 .

[
0:'0 omiiied ]

!

Area, Production.
I

Country.

1913 1914

Seed. Fiber.

1913 1914 1915 1913 1914 1915

KOUTH AlILSICA.

United States
Acres.
2.291

Acres.

1, Go5

Acres.
1,387

1

Bvshch.
17, S53

Bushels.

13, 749
Bushels.

14,030
Pounds. Pounds. Pounds.

Canada:
C>iiobec 1 1 9 8
Ontario 5 4 164 84 62
MarRohu 54 40 34 632 374
Sasliatehewan . .

.

1,336 95S 697 15, 579
1, 155

C, 131
614

9, 061 \

Alberta 105 80 70 i;i24

Total Canada 1 1 oo3 1,0s 4 £05 17,539 7,175 10,628

Me.vico 0 G) G) 150 150 150 1

Total C) 0) G) 35,542 21,074 24,808

SOUTH AMERICA.

Arpjentma
! 4,283 I

141
'

4,397
'128

4,258 ' 44,486
1,302

o5, 1:1
1
44,309

588Uruguav 1 TOl 963
1

Total i 4, 424
,

4,525 i 4.359
1

45, 7SB !1 40, 134
1

44,897

EUSO^E.
!

I

Austtia-Hungary

:

Austria 90 i
357

8
G)

60S
255 I

IS

4 I

i

*455 !

i

G)
i

G)
I

G)

G3

48,976 :

29,999
8,640

1,00G

*37,046
G)
G)

G)

Hungary proper.
Croatia-Slavocia.
Bosnia-Herzego- '

vlaa

S2
15

G)

si

G)

G)

G)

Total Austria-
Himgary .... SS5 88,615

Belgium.... 57
1

i 32

;

I 2
til i 387 i

! (0
(i)

336

G)
G)
43,497

Bulgaria
' f

si
740

'

el's ;

VJ
G)
23, 370Franco *

i 75 47

1

\

^ 24
'

G) ^ 48, 437

^ No oflicial statistics.
* Galicia and Bukowina not mciuded.

* Esciudlng the invaded son© in 1914 and 1915^
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Table 62.

—

Flax: ArctT and prodiicU' jii in iinJirmc.'jTmed counirks. 191.1-191-5-—L Olitu.

[uOO omiaed.]

Lrc'd' .L-ti ):i.

Ccuntrp,

1014 1015

Seed.
;

Alter.

1911 ' iffil
i

1915
,

1013
.

1914 1 45

ruaopz—ccnid.
Acn^. AciC‘^. -4c/cs.

1 !

:

i
;

Di'.-' cl3. Bi'AicIs.' T’nzivi!^. Povndn Pr,irids.

*

1 21^ .5 .5]1

Kr-dnr.r'.o..
1

;
. 07

ID i 2J
21 . 14

355! 2I 2
;

(i)
'

! lit GIG
5Cj lo5 134 4,759

h\ sji id. 813
1,187

i:u5sia proper.... a, -kj
i

y, -P'l ' 1:2 , ,
14,222 (n

rohiid bi CO ' (0 'srs; (0 ' (0
l^^orllicm Ciiu- I

, I

CLoUi
I

1-14; ir.2 48 GSO . l,30i
: (0

Tolil

India:
I

'

i

BriUsli 4,125 3,031 , 3.325
j

21,(>S4
:
15,443 15,SS0

Native States.... 433
|

(0 | 0)
| (0

1

(0 0)

Total 4,5:Sj 3,051
I

3,325
|

21, 6S4
|

15, 44S
j
15,

Russia: ’

j I

leiJiral Asia (4 I

I

Govcminents
j

1

i

oC) 117
1 105

,

94 573
j

830 (0
Si vena (4 Oov-

j I

emments of).. 17G
|

191' 153 1,094
i
1,5SV (0

Tra!i^eau''‘asia (1
j

»
1

Goveinmentef) (0
|

(0 i (0 G)
I

(0 (^)

i No official statistics. 2 Includes hemp.

Table 63.—Flax {seed and fiber): Total production ofi countries named in Table 62,
1896-1915.

Prodaction. Prodaction.

Seed.
1 1

;

Fiber. 1

A tjtii.

Seed.
i

Fiber.

1896
Bushels.
82,084,000

Pounds.
1,714,205,000

j

1906
Bushels.
88,165,000

Pounds.
1,871,723,000

1897 1 498 0.51 000 1907 102 900 000 2 012 390 000
1898 72,938.000 i; iso; 693; 000 1908 100;850;000 i; 90?; 591 ; 000
1899

1 66,348,000 1, 138, 763, COO 1909 100,820,000 1,384, 524,000
1900 62,432,000 1,315, 931, CdO 1910 85,253,000 913.112,000
1901 72,314,000 1,050,260, GOO 1011 101,339 000 1

,
011: 350,000

1902 83,891,000 1,564,840,000 1912 130,291,000 1, 429, 967, 000
1903 110,455,000 1,492,383,000 1913 132, 477,000 1,384,757,000
1904 107,743,000 1

;
51 7, 922, 000 1914

1905

^
100,458,000 1,494,229,000 1915
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.

T\ble 64 —Flaxseed: Acreage, production, value, and condition in the United States,

1849-1916.

XoTE.—Fisui’es m Halles are census retui'ns; iigiircs in roman are esiimales of the repartnient of Agri-

culture. Estimates of acres are obtained by apphing estimated percentages of increase or decrease to

the piibiishcd numbers of the preceding year, except that a reyisad base is used for applying percentage

estimates whenever new census data aie available.

Year. Acreage.
Average
Yield per

acre.

Production.

Avei age
farm
price
per

bushel
Pec. 1.

Farm value
Dec. 1.

Con

July 1.

dition 0

Aug. 1.

grovlng

Sept 1.

crop.

When
har-

vested.

J cres. Bushels. Bushels. Cints. Dollars. P. ct. P. ct. P. ct. P. ct.

r,? LQ 502, 000
iS59.. ' 507,000 1

I 1 730,000 1

1R7f)
"!

rVnb'oGO i

iRPQ 1 $19 nno 7 8 10 250 000 i

1R99 9 infkin 9 5 19 970 000

$ 740 000 7 S 29 285 000 105.

2

30,815,000
1903... 3! 2^3; 000 8.4 27; 301. 060 81.7 22,292,000 SO, 2 80.3 80.5 74.0

1904... 2,204,000 10.3 23,401,000 99.3 23,229,000 SO.O 78. 9 85.8 87.0
1905... 2,535,000 11.2 28,478.000

i

84.

4

24,049,000 Q2 7 96. 7 94.2 91.5
1906 . .

.

2,506,000 10.2 25,576,000
!

101.3 25,899,000 93.2 92.2 89.0 87.

4

1907... 2,864,000 9.0 25,851,000 95.6 24,713,000 91.2 91.9 85.4 78.0
1908... 2,679,000 9.6 25, 805, 000 118.4 30,577,000 92.5 86.

1

82.

5

81.2
1009 ..

.

2,742,000 9.4 25,856,000
1909... 2,083,000 9.1 19,513,000 153.

0

29, 790,000 95.

1

92.7 SS.9 84.9
1910 1 .

.

2,467,000 5.2 12,718,000 231.7 29,472,000 05.

0

51.7 48.3 47.2

1911... 2,757,000 7.0 19,370,000 182.1 35,272.000 SO. 9 71.0 68.4 69.6
1912... 2, 851, 000 9.S 28,073,000 114.7 32,202,000 88.9 87. 5 86.3 1 S3.S
1913 . .

.

2, 291,000 7.8 17,853,000 119.

9

21,399,000 82.

0

77. 4 74.9 74.7
1914 . .

.

1,645,000 8.4 13,749,000 12G.0 17,318,000 90.5 82. 1 72.9 77.4
1915... 1,387,000 10.1 14,030,000 174.0 24.410,000 88. 5 91.2 87.6 84.5
1916... 1,005,000 9.0

1

15,459,000 248.

1

38,350,000 90.3 84.0 84.8 86.2

1 Eigiues adjusted to census basis.

Table Go,—Flaxseed: Acreage, production, and total farm value, by States, 1916.

State. Acreage.
Average
yield per

acre.

Produc-
tion.

Average
farm price
per bushel
Dec. 1.

Farm
value
Dec. 1.

Wisconsin
Acres.

5,000
Bushels.

12.0
Bushels.

60,000
Dollars.

2.40
Dollars.

144,000
Minnesota 275,000 8.5 2,338,000 2. 40 5,611,000
Iowa 18.000 10.0 180,000 2.15 387,000
Missouri 5,000 7.0 35,000 2.12 74,000
North Dakota 790,000 10.3 8,137,000

1

2. 52 20,505,000

South Dakota 150,000 9.

3

1,395,000 ' 2.47 3,446,000
Nebraska

1

4,000 S.O 32, 000 1 2.30 74.000
Kansas ' 30,000 5.8 174,000 ! 2.34 407; 000
Montana 325,000 9.5 : 3,088,000

1

2.48 7,658,000Wyoming . - -

Colorado
2,000 7.0 14,000

1

2.25 32,000
1,000 6.0 6,000 1.95 12,000

United States 1,605,000 8.6
1

15, 459,000 2.48 38,350,000
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Table G6.

—

Flaxseed: Yield per acre, pricx per bushel Dec. 1, and value per acre, by Siu^es.

Table 67.

—

Flaxseed' Faria price per bushel, on first ofi each month, by geograjihical

divisions, 1915 and 1916.

Month.

United States.

North Central
States east ol
Mississinpi

Diver.

North Central
States west of
ilississippi

Diver.

Far Western
States.

1916 1915 1916 1915 1916 1915 1916 1915

Cents. Cents. Cents. Ce.nts. Cents. Cents. Cents. Cents,
January 1S5.9 134.8 135.0 1S4.7 136. S 193.0 125.0
February 210. 9 163.7 200.0 140 0 211. 2 161.6 210.0 175.0
March 202.5 157.9 150.0 130.0 204.0 160. 0 192.0 14S.0
April 202.

1

167. 7 192.0 201. 8 170.0
May 191. S 169.6 198. 0 150.0 190.9 169. 7 197.0 170.0
June 176. 5 169.5 150.0 130.0 174.

1

13S.7 191.0 175.0

July 1G3.2 152.5 160.0 155.0 164.1 153.8 15S.0 146.0
August 173.

1

144.6 161.0 17G.3 145.1 190. 0 142.0
September 190. 2 143. 5 200.0 100.0 iS8. 6 145.6 200. 0 135.0
October a 199. 2 148.

1

200. 0 125.0 199.1 ; 148.

3

200. 0 148.0
November 234.7 162.

9

218.0 234.0
I

1G3.

9

240. 0 ^ 158.

0

December 248.1 174. 0 240.0 ISO.O 248. 2

I

175.

0

247.8 169.6
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FLAX—Lon tinu3 I.

T-:3LE GS. FUa irbuiA' :U pri-'t! nr Fa A', jSS b-iFab

C.ncinnafh Mirme apei.r'. Mb-aSmo. Duhhh.

Pate.

1

I W'Ci

O-Tor-th-

ocin.

l-ovr. Sigh,
j

I.o>'u ir:ga. Loav. nigh.

Lev Siglu

lJi2
52.00 S2 0^

1

.^2 /b C'2. 35 52 0:

;

52. 00
Jriv-pLM 'j.r., 2.52

!
i.22 2.10 2. IS} 2,201

i.o: l.OC
1

2.2b; 1 4‘J 1.:-. F42i 1.22; 1.09
Ju:,,-x ojeai...r 1 .. J i.wO ' i.Olj,

1

1.5A i.SCe, 1.54} 1.53}

1014.
{

1.00 loo! 1.471 1 . 1. j51 7773 1. IS 1.63}
J iincj 1.40 1.00

1

1.2S 1 cS 1 30 1.9S 1. 2e-;- i.93

1015. ;

. ' 1.041 1.94} 1. 51-7 1.C3 1.6U 1.9,3

i-V!a\::,;r l.sn- i.jy. l.Si 1.S7! 1.S3; 1.91}
JJ-urj': 3 . 50 1.40 1.50 2.08} 1 l.Si 2 05 1.S4'- 2 09
AmiI ±. lO i . 60 1.50 i.97i

'

i 1.65 1.95 r. SCO 1.98^
I^lar 1 70 1.70 1ST 2.001-

;

i 1 f 1.9S} 1.91 2.C2i
Juno 1 70 1.70 l.iS} 1. S3 1.64 1. 70} 1.85}

January-June
'

1.70 1..0 ; i.oo:. 2 OS;
!j

1.511 2.05 2.00

July
!

1. 10 i.:u
1

i.f.o:
~

1. 75}
1

1

1.521 73} 1.53 1.76-;
knc'iA ' l.OC 1.74', 1 60 1.72} 1.69
Sat)! _ _ _ __ ..G 1 l.tlli 1 1.S71

! 1.61} 1.84} 1.62' 1.82}
Oclol'-cr 1 1 77* 1.91- 1 . S / 1.76 i.ooI
Novcniher

1
1 S2.'' 2 09 V 1. sk 2. 07} 1 . 87

1

2 12}
December

1

i.9s; 2, 21' 1.97“ 2.1s 2.00} 2.20}

July-Bccoinber.... 1.70 :.70 ' 1.52i 2.2i
!

1 521 2. IS 1,53
j

2 20}

^
1016.

2 41'^ 2. ’ 5"
I

i

9 1 -T 1 9 i.9'1

February 2. 25 2' 39^ 2! 25' 2.35
1 /Jt 1 I'l '

2.23 2AH
March 2.S5 2. S5 ' 2. 1.51 2. 3.54 2.15; 2,324 2.151

I
2.32}

April 2.S5 2. S5 ;
2. no 2.22; 2.00 2. 19} 2.01

:
2 19}

May 2. ^5 2.35 ' 1.S31 2 001 1.S3} 2.05} 1.81}
[

2.05'|

Juno 2. So 2,85- 1.73} i.S9 1.73} 1.S4} 1.76 1 9Ti

January-June 2.65 2. 'ro 1. 734 2.35}
1

1. 73} 2.3S 1.73 2.4'i^

July 2. So 2. 85 1 77 2 124 !
1 '’V 2.08 l.SO . 2 V;

AuLmst 1.50 i.oOl 1.60 2.25“ 2*04
^ 2 24 2. 05

1

2.26}
September. 1.50 1.50

,

2.U&1 2.31 2.00! 2. 28 2.02} ' 2. 31
October 3.50 l.SO

i

2 40 2.70 2.40 : 2! 07 2.43"
!

n. 72
Noviuubor l.SO 2.25

,
2 50! 2 934 2. 59! 2.89 2.

65"'^ 2.9U
December 2.25 2. 25 ! 2. 75 2. 94“ 2. 76} 2.SS2 2.79}

1

2.93’

Jnly-Deeember 1.50 2. S5
j

1. 60 2.94 1.77 2. 89 l.Si}

j

2.9!}
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:e.

Table (if).

—

Jtire: Ti hies. l0lC-r>15.

[n::i>iTtsC-l in lerm j cf dcniiol rL 2e.]

(k'untry.

PrQ.’.jc-nDn.

1013 1014 1915 1913 1914 191'

uouth AiruiucA.
A '•’'•05. A cere. Ar’-r5, Poiridc. Pounds. Pounds.

Erdde 1 Stales 1.27b CO t.’j-. , Of} S03, 000 715-1/1,000 C5d. 917, 030 8C4, 02-:, 030

9, fCO (M (M 25..M'0,000 C) CM
Pv p* Id, (Jl>0 IM (M 4,29‘COOO (^; CM

tiu-iioni'da |2) r2i (h 3.501. COO 24.0 V.. 040 24. 015, 030
S'dvador (2) 27, 000 (-' (M 12,344,00- C-i

Co- a rC:a (2) 7, Old (M (M
li.'.iiuuras 0) (D I” 1 (M CM 3,252,300

Mexico a> 41, CG'J CM (*; C'M

SOUTH A.UEUITA.

Bro:u:: Slo 1 .uCo
sfO.C.O
L‘li, O' 0

(D
(3)

fM)

(2)

CM
100,t)2’5,C00

(M
110,410,000 79, 3 '0.000

n I i
' P T r c" E.:. 12, 020 34,000 'M, 020 di, 135,000 51, loO, 000 91, 1V10, 000

Dut'Cn Goianx (-> (M (21 4,91S.000 6,913.000 (3)

Peru Ido, 000
1

(M 10.5, boO, Oe'O (M So, 500, 300

r OB OPE.

Bui 'cria, 7, COO f2) (M 5, 050. 000 CM
France 1,000 CD (-) Ob 0. 000 (M CM
Itaiv 302, OOO 301,000 350,000 739.221,000

;

741,203,000 702, 900, 000
Iliissia (Eoriharu Cau-

casia) 1,000 1,0Q0 CM 501,000
1

! 729, 000 CMi

Spam.. &0, 000 G7,000 102,000 1 303.310,000 330. 925, 000 320, 022, 000

ASIA,.

India:
Liitlsh ^

'

75,425,000 :c, Q25. CGO 76, 792, 000 (>4; 49C, z7-, 000

!

j

Gl,022,0s0,000

!

73. GA, 480, 000
Nauvy B tales 2,

5
'll, It *0 (‘) CM (M ! CM i CM

Cevl'jn 5 ' G72-, ODD (735,000 (21 35(3,101,000
1

290,;*;i9,000
[

CM'

FederatGd^f-lal'iT Stales 124 , hJO (V (M 87,321,000 CM i CM
Japancaa Enipiro:

j

JapCji 7,425,000 7,43-}, OCG 7,503,000 15,787,909,000
^

1

1

'l7,OOS,018.000 il7,560,01';,000
Ciiusen 2,5A\0OO (3) (2l 3,107,719,000 1 3,07.8,878,000

i
3,518,928,000

1
1,222,000 1,235,000 (M 1, GlO, 4ij1, 000

j

1,447,703,000 1 CM
JaYO and Madura ' 0,310.000 0, 34'‘>, COO (M 7.951,011,000

i 7, 8' a, 020,000 CM
. J 2, S2(‘, COG o, Oj 6, Old ‘2,791,000 1,512. ‘28-3, 000 !

1 1,401, old, cw
!
1.099,914,-000

1

and Tiirirestan 'C I 000 630,020 (M 512,917,030 3SO,,54G,CCO
1 c*')

Straits Sot elements f 92, OuG (2) fM (M (M 1

(2'.

Siam 5Abd,0M c 09“> 000 5,13^,000 5, 884, 056. 000
1

5,7ii,l33,Oeo
;

5,5:7,167,000

APEICA.

Eavrd ! 252, OGO 37,000 331,000 505.11S,0'^0 81, 2‘29, 000 SOG, Gin, 000
E ^ ajaland l CM CM (M 3, 385,000 2,095,000 1, 606, 000

OCEANIA.

Australia (M (M (M 75, 000 7,000 (M
Fiji 14.000 12,000 (M CM i CM CM

I Census of 1909.
s Ko ojUciAl stntistics.
3 Census of 190S.
< Excluding a }ar2,e area the produciion of which is not olTiciailr reported.
6 "^x h.,

I
roductiou lor Matara, which m 1913 was C5j-tS3jOOO poimds.

® f V !'. 1 i' icrakaita, Djokjakarta and private lands.
7 E ' > I

1 h luva and Bokhara,
8 1;:.... . i;.

8 Less than 500 acres.
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KICE—Continued.

Table 70 .—Rice (cleaned): Total production in principal countries for which estimates

are available, 1900-1913.

[The figures helow include the principal countries for which estimates are available. The totals shown
are mere]- r'-’-r.i'h'na'r. China and French Indo-China arc not included below. Three Provinces of

Clnna in Joli''
:

'• • 7,204,000,000 pounds of rice. The totals below may represent at least two-thirds

of the total world production of nee.]

Year. Production,
j

! Year.
I

Production. Year. Production.

1000 ...

1
Pounds.

. 100,400,000,000 I 1905
Pounds.

102.400.000.

000
105.800.000.

000

100.300.000.

000
102. 900.

000.

000

127; 700, 000, 000

1910
Pounds.

126,100,000,000
1901 94, 400, 000' 000 ; 1906 1911 102,100,000,000

97, 300, 000,0001902 101,600,000,000 1
1907 1912

100.0 101,800,000,000 : 1908 1913 100,700,000,000
1904 .. no; 700, 000, 000 1909

Table 71.

—

Rice: Acreage, production, value, and condition, in the United States,

1904-1916.

Year*. Acreage,
.Average
yield per

acre.

Production.

Average
farm
price
per

bushel
Dec. 1.

Parm value
Dee. 1.

Condition of growing crop.

July 1. Aug. 1. Sept. 1.

men
har-

vested.

Acres. Bushels. Bushels. Cents. Dollars. Per ct. Per ct. Per ct. Per ct.

1904... 662,000 31.9 21,096,000 65. 8 13,892,000 88. 3 90.2 89.7 87.3
1905... 482, 000 28.2 13,607,000 95.2 12,950,000 88.0 92.9 92.2 89.3
1906... 575, 000 31.1 17,855,000 90.3 10, 121,000 82.9 83.1 SG.8 87.2
1907... 627,000 29.9 IS, 733 000 85.8 16,081,000 SS.7 88.6 87.0 88.7
1908... 655,000 S3.

4

21,890.000 81.2 17,771,000 92.9 94.1 93.5 87.7

1909. .. 720,000 ' 33. S 24, 368, 000
1909... 610,000 bo. 8 PA, 869, 000 79.6 17,333,000

j

90.7 84.5 84.7 81.2
1910. .. 723,000 33.9 24,510,000 67.8 16,624,000 * 86.-3 87.6 88,8 88.1
1911. .. 696,000 32.9 22,934,000 79.7 18,274,000

i

87,7 88.3 87.2 85.4

1912... 723, 000 34.7 25,054,000 93.5 23,423,000
1

86.3 86.3
!

88.8 89.2
1913... 827,000 31.1 25, 744, 000 85.8 22,090,000 88.4 88.

7

8S.0 80.3
1914. .. 694, 000 34.1 23,649,000 92.4 21,849,000

1
1

86.5 87.6 88.9 88.0
1915... 803,000 36.1 28,947,000 90.0 26,212,000

{

[

90.5 90.0 82.3 80,9
1916... 806,000 47.0 40,702,000 88.9 36,187,000 ' 92.7

1

92.2 91.2 91.5

Table 72.

—

Rice: Acreage, production, andfarm value, by States, 1916.

State. Acreage.
Average
yield per

acre.

Produc-
tion.

Average
farm price
per bushel
Dec. 1.

Farm
value
Dec. 1.

Nerth Carolina
Acres.

300
Bushels.

21.0
Bushels.

0,000
49.000
16.000
18,000
10,000

8,000
53,000

20.392.000
10.575.000
6.312.000
3.263.000

Cents.

85
Dollars.

5.000
44.000
14.000
14.000
10.000

6.000
42,000

18,353,000
9.094.000
6.060.000
2,545,000

South Carolina 3,500
800

14.0 90
Georgia 20.0 87
Florida 700 25.0 75
Missouri 200 51.0

;

100

:

Alabama 300 25.0 75
1

Mississippi L900
t

28.

0

80
Louisiana 443,300

235.000
125.000
55,300

i 46.0 GO
Texas 45.0 ! 86
Arkansas 50.5 1 96
California 59.0

1

78

;

United States 866,300 47.0
j

40,702,000 88.9
;

36,187,000
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Table 73.—Rice: Yield per acre^ price per hushcl Dee. 7, and value per acre, ly States.

State.

N. C..
S.C..
Ga
Fla...
Mo...

Ala...
Miss..
La
Tex...
Ark .

.

Oal...

Yield per acre (bushels).

6 § ! g

I

. 24. 8 23. 0 25. 2 30. 2 26. o 25. 6 25. 0 24. 0,26. 3 21. 0121.

, :22. 9 27. 0 24. 0 25. G 21. Oil. 7 25. 0 30. 0 28. 0'24. 314.
. 27. 1 34. 0 25. 0 23. 9 22. 026. 8 30. 0 32. 0'2S. 0 29. 3'20.

. 25. 1 30, 0 25. 0 25. 0 21. 0 25. 0;25. 0 25. 0'25. 0'25. 0125.

.150.051.

„L

Farm price per bushel
(cents).

i

Value
per acre

I
(dollars).

1

. 28. 0 25. 0 45. 0'3o. 0 25. 0l20. 0 30. 0 22. 0l28. 0 25. 0 25.

. ,29. 5 22. 0 31. 0 SO. 0 30. 0:36. 0 35. 0 2S. 0 30. 0,25. 0l2S.

. 33. 0 23. 0 33. 0 33. 8 34. 4l31. 5 33. 5 29. 0'32. 1,34. 2j4G. 0;

. 34. 5 32. 0 34. 5 3 1. 0 33. 0 34. 3 35. 5 32. 0,33. 8 30. 5 45.

. 40. 9 37. 0 41. 0 40. 0 40. 0,39. 0 37. 5 36. 0 39. 8 48. 4l50.

. ,50. 0 .... L ... 1
... . |33. 0j40. 0 50. 0 48. 0'53. 366. 7j59. Oj

10-year

aver-

[

ago,

1907-1916.

1

1912

1

CO

C5 1914
;3o

84 90 80 75 85
91 93 90 92 DO
89 90 ! 83 89 88|

80 90
,

00 70 75

100

76 00I'oo 70
^ 1

1
iO

81 90 ' 70: 85
:

8S|

84 93; 84 93 90
84 94, 86 92 so
88 94 90 90 95
80 oil 100 100 90

OJ o>

85 19. 7517.85
90 20. 9Gil2.60
87 21.9817.40
75 1 18. 50 1 18. 75
100 iSl.OO

7518. 51^18.75

80,25. 20' 22. 40
90 28. 21i41.40
80 '29. 3 1 '38. 70
96136. 29 48. 48
78,47. 37 46.02

U. S 34. 7,29. 9 33. 4 33. 8 33. 932, 9 34. 7,31. 1,34. 1 36. 1 47.

!
1 I I 1 I I I I I I

0 84. 5|93. 5j85. S'^Q2. 4,90. 6|S8. 9|29. 90|41. 77

1 Based upon farm price Bee. 1.

Table 74.—Rice: Wholesale 2^rice pound, 1912-1916.

Bate.

New York. Cincinnati. Lake Charles. New Orleans. Houston-

Bomestic
(good).

Prime. Pough.i Honduras,
cleaned.

Head rice,

cleaned.

Low. High. Low. High. Low. High. Low. High. Low. High.

1912. Cts. Cts. Cts. Cis. Dolls. Dolls. Cts. Cts. CIS. Cts.

4-i 5-1 6 7 21 5} 41 51
6 7 2 e 4 4

1913.

Ian.-Juno 41- 5 51 61 2.50 3 82 2| 5| 4 51
July-Bec 41 61 51 61 2.00 3. 76 1. 15 . 7 41 6

1914.

Jan.-Iune 5 51 61 1.40 3. 76 11 61 3^ 5|
July-Bec 4!- 51 51 61 2.00 4. 55 11 6| 3 51

1915.

January 5 51 51 61 2. 85 4. 10 21 51 41
February 5i 51 61 3. 00 4. 50 21 51 41 4|
March 51 6 61 3.00 4. 611 21 5i 41 4i
April 51 5V 6 61 21 51 41 4i
Afn.y 51 5l 6 61 2I 51 4| 4
.Tune 51 51 6 61 3

"

5-s 41 5

Jan.-June 5 51 51 61
j

2.85 4. Gil 21 51 41 5

.Tuly 51 51 6 fit •
1 3 5| 42 6i

August 5 5|
,

51
,

61 3.05 3.47 21 5 A 51
September 41 51 5 6 2.90 3.63 2 4'^

4f 51
October 41 51 5 6 2.80 3.35 2 51 4 51
November 5 51 5 5| 3. 17 3. 65 2 51 4| S|
Becember 5 51 51 51 3.00 3. 65 2 51 41 5

July-Bec 41 51 5 61 2 80 3. 65 2 51 4f 5|

1 Per barrel of 102 pounds.

54150°—XEK 1916 39

2 Mar. 15, the grade was changed to fancy head.
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Table 74.

—

Rice: Wholesale price per pound, 1912-1916—Continued.

Date.

New York. Cincinnati. Lake Charles. New 0 rleans. Houston,

Domestic
(good.)

Prime. Rough. 1
Honduras,
cleaned.

Head rice,

cleaned.

Low. High. Low. High, Lew. High. Low. High. Low. High.

1916. Cfs. Cts. Cts. Cts. Dolls. Dolls. Cts. Cts. Cts. Cts,

Jauunrv 5 54 5'| 2, 65 3.35 2 5 4 A\

ibbrua: y 5 54 54 54^ 3. 00 -3. 55 2 54 4 44

Mareli 5 54 54 52- 2. S5 3.80 54 4 41

April
'

5 5,4 54 52 3.00 4. 02 5| 4 44

Mav 5 54 54 52 3. 25 4. 02 2^ 54 32 41.

J Line
1

5 Oi 54 52 3.75 4. 25 54 31

Jan.'Junc 5 54 .54 5| 2. 65 4.25 2 54 32 41

.TnlV ' 5 54 54 52 22 54 3| 44
\’'r 5 5| 54 6-1 2^

5^
32 4^

C
. .

1
, , 1

- 5 i 5| '

1

5| 2.60
i

3.38 : 24 4 44

ueieuer 5
i

5|
I
1

54 52 2. 65 i
3.40

i 2| : 0 44
i

41

November '

5
1

oh 1

1

54 52 3.35 3.65 24 54 4| I 41
December 5} ' 54 !i 54 52

1

3.25 3.60 24
:

64 n
1

41

July-Dee 5
{

5V ' 54 I 5-2
!

2.00
1

3.65 24 54 3f
1

41

1 Per barrel of 1G2 pounds.

Table 75.

—

Rice: latcrnaiional trade, calendar years 1913-1915.

[Mostly cleaned rice. Under rice is included paddy, uiihulled, rouah, cleaned, polished, broken, and cargo
rice, in addition to rice dour and meal. Rice bran is not included. Rough rice or paddy, where specifi-

cally reported, has been reduced to terms of cleaned rice- at ratio of 162 pounds rough, or unhulled, to 100
pounds cleaned. ‘‘Rice, other than whole or cleaned rice,'' in the returns of United Kingdom is not
considered paddy, since the chief sources of supply indicate that it is practically all hulled rice. Cargo
rice, a mixture of liulled and unhulled, is included without being reduced to terms of cleaned. Broken
rice and rice flour and meal are taken without being reduced to terms of whole cleaned rice. See “ Gen-
eral note," Table 10.]

EXPORTS.

[000 omitted.]

Country. 1913
1914

(prelim.)
1915 1

(prelim.)
Country.

1

1913
1914

(prelim.)
1915

(prelim.)

1

Belgium
'

Pounds.
91,066

5,761,625
144,609
65,044

2,831.962 :

406,414
544,317

Pounds. Pounds. 1

Penang
Pounds.

\

1 378, 754
i

2,531,795 i

1683,897
900,209

Pounds.
354,835

2, 605, 150
908,438 ,

970,899

Pounds.

British India
Dutch Easr Indies.;

France 1

French Indo-China.
Germany

4,520,152
108, 792
123,021

j

3,060,373

329,591 1

li3,153

Siam. ."I

Singapore
Other countries

Total

2.42i,283

14,339,692 13,185,081
Netherlands 533,421 7,211 ,

IMPORTS-

Austria-Hungary . .

.

Belgium
Brazil
British India
Ceylon
China
Cuba
Butch East Indies.

.

Egypt—
France...
Germany

.

Japan

—

Mauritius

166,011
161,240
17,146

286,154
880, 136
721,986
283,872

1,117,271
119,735
537,935

1,052,917
1,212,423

140;284

14,407
331,065
866,892
908,534
254,150

1,058,978
110,9,33

761,106 !

; 15,317
391,607
842,331

1,130,141
319,894

54,809
525,279

416, 182
138,412

94,1.58

Netherlands
Penang
Perak .

Philippine Islands

.

Russia
Selangor
Singapore
UnitcMi Kingdom,.

.

United States
Other countries

Total

903,971
1621,161
202,904
191,799
269, 727

1 192,304
1 965,390
771,512
229,812

1,397, 593

776,891
5:37,749
207,764
213,673
268,513
190,084

1,279,688
756, 144

1 255,064

i

1,070,098

12,443,283

j

10, 416,-327

133,511

186,268
481,576
199,700
178,438

1,305,701
254,568

1 Data for 1912.



STATISTICS OF CROPS OTHER THAN GRAIN CROPS, 1916.

POTATOES.

Tablk 76.

—

Potatoes: Area and -production of underrsj-n itA nc I cjunlrin, 101]-1D15.

Country.
l

Area. Product ion.

1913 1914 1915
'

1910 1
1914 1915

NORTH AMERICA.

United S rates

Canada;
!

Prince Edward Is-

land
Nova Scotia
New lUunswiek. . ,

.

Quebec.
Oiuario
Jtlamtoba
Saskatchewan

Acres.

3, 000
Acies.

3,711,000
A cres.

3, 734, 000
JBvsJiels.

1

Bushels.
331,525,000

;

409,921,000
Bushels.
359, 721, 000

I

32,000 ! 32,000
32. 000 ' 32, 000
‘11,000 ' 44,000

IP). 000
j

iio,orHi

lo2, 000 lo4, UOO

20.000
;

27,000
31.000 1 31,000
20.000

;

26,000
15,000

1

15,000

31. 000
34. 000
40. 000
117,000
15.), 000
2S, 000
30.000
27.000
16.000

6.219.000
5.369.000

10. 629. 000
20', 504, 000
18.105.000
5. 120.000
5. 138.000
4.350. 000
3.110.000

6, SCO, 000
7. 165. 000

10. 534. 000
21.811.000
25, 772,000
3.172.000
4.085.000
3, 652, OOiO

2.675.000

3.558. 000
4. 759. 000

5. 772.000
17.510.000
14.302.000
3.104.000
4.428.000
5.155.000
3. 956.000

Alberta
British Columbia. .

.

Total Canada

,jfevico

474,000
1

470,000 478, 000 78,544,000 85. 672, 000 62, 604, 000

0)
1

{>)

A ' c;
C)
C)

1924,000
2 1, 524, OOO

G)
g;

CO
(GNe\i foundland

Total
1

412,517,000

6’OUTH AMERICA.

Argentina

' :*

27S, 000
7S,000

293, 000
81, 000

306,000

(U
38,020,000
8, 753, 000

G)
9, 169, 000 9,4i2,000Chile

'-I'otal 371, 000 387,000 46, 782,000

EUROPE.

Austria-IIungary;
Austria 3. 152. 000

1.513.000
194, 000
67,000

n,774,000
1,513,000

U)
(b)

0)
'

(U
G)
G)

424. 457.000
179.133.000
21,140,000
2, 998,000

< 285,070,000
195, 2t)6j 000

G)
G)

G)
G)
(If

G)

TTnn?a’’y

B j-'ui.. iii.'ut go'.i;.;..

Total Austri a-

Hungai'y 4, 926, 000 627,728,000

Belgimn 395. 000
58. 000

6 151,000

U)
3, 825, 000
S, 432, 000
722.000

(^)
s

4, 000
420.000
102. 000
25.000
60.000

411.000

(U
6 151,000

U)
3.676.000
8.367.000

727. 000
(»)

(U
424.000

(3)

26,000
56,000

G)
G)

164.000

G)
3.225.000
8.827.000

725.000

G)
G)

438.000

G)
28,000
52,000

117.613. 000
2 503,000

42. 231. 000
23. 424.000

499. 194.000
1,988,591,000

65.741.000
7.637.000
2 750,000

109
. 260.000

27.780.000
2.523.000
1. 066. 000

(U
G)

37. 335. 000
37.344.000
440 652,000

1,675,370,000
61. 104. 000
5. 288.000

G)
120,780,000
27, 548, OnO

2. 654. 000
1.083.000

G)
(D

42. 350.000
G)

332.788.000
1,983,161,000

56.768.000

8
126.741.000
18.589.000
3, 765,000

865,000

BiTUnria. * -

Denmark
Finland
France
Germany
Italy
Luxemburg
Malta
Netherlands
Norway
Konmanias

Do.7

Russia, European:
EUQ'si-i prnppr q mn 8,652,000

(=^)

204,000

S,210, 000
(^)

8 167,000

873. 999.000
383.736.000
16,720,000

891, 579, 000

G)
17, 907,000

713, 908, 000
G)

8 15, 897,000

Pob.n i: 2.

Northern Caucasia .

.

Total Russia,
European

'

194 ; 000

11,520,000 1,274,455,000

1 Data for 1^. 6 .Area for 1912.
- Production for ^ Grown alone.
3 N’n , cj..! n i it

?

Grown wiuli corn.
4 Galicia and Bukowina not included. sinelndes one government of Transcaucasia.

611
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Table 76.—Potatoes: Area and -production of undermentioned countries^ 1913-1915—
Continued.

Country.

Area. Production,

1913 1914 1915 1913 1914 1915

ETJEOPE—continued.
Acres. Acres. Acres. Bushels. Bushels. Bushels.

Serbia. 1 31,000 (-) (V 3 2, 173, 000 (C (-)

Spain 1 632, 000 6SS, 000 ro 2 93, 089, 000 76, 657, 000 (’C

Sweden 3S3, 000 376, 000 382, 000 58, 206, 000 48,817, 000 78, 806,000

Switzerland 137, 000 137, 000 159, 000 31, 7S3, 000 22, 046, 000 38, 672,000

United Kingdom:
England 417, 000 436. 000 437,000 102, 834, 000 104,801,000 100,881,000
Scotland 149, GOO 152, OOO 144,000 36, 243, 000 40. 230, 000 36, 291,000

Wales 25, 000 25, 000 26,000 5, 233, 000 5, 445, 000 5, 821, 000

Ireland 5S2, 000 583, 000 591, 000 139, C02, 000 128^ 642, 000 138, 509, 000

Total United
Xingdom 3,173, 000 1, 196,000 1,201,000 283, 912, 000 279,121,000 281,502, 000

Total 5, 257,659,000

.•VSL4..

. .

Japan 1S6, 000 204, 000 194, 000 26,139.000 32,312, 000 25, 077, 000

Eussia, Asiatic:
Central Asia (4 gov-
ernments ofj 99,000 110,000 3 109, 000 5, 230, 000 8,111, 000 4 9. 076, 000

Siberia (4 govern-
ments of) 29S, 000 441,000 296, 000 27, 773, 000 47, 075, 000 24, 308, 000

Transcaucasia (1
|

government of) 2.000 2,000 p) 1(8,000 90, 000 C)

Total Puussia, Asi-
I

atic 399,000 553,000 33, 151, 000 55,276,000

Total 585,000 757,000 59,290,000 87,588,000

AFRICA.
i

Algeria 48,000 (2) (2) ! 2,119,000 cc C)
Union of South Africa. .

.

6 62,000
1

(^) (2) 8 3,685,000 (2) C^)

Total I 110,000 5, 804, 000

AUSTRALASIA.

Australia:
Qiieendand 1 9,000 10,000 8,000 612. 000 618, 000

;

598, 000
New South Wales... 34,000 39,000 39, 000 3,145, 000 3, 573, 000 3,989,000
Victoria 48,000 75,000

i
65,000 7,135,000 6,593,000 7,056, 000

South Australia 9,000 11,000
;

S, 000 1,235,000 1,230,000 ;
673, 000

Western Australia.

.

5,000 5,000

:

5,000
;

506, 000 665,000 550, 000
Tasmania 7 25, 000 31,000 32,000 7 2, 711, 000 3,001,000 2, 946, 000

Total Australia 130,000 171,000
;

157,000
1

15,344,000 15,680,000 15, 812, 000

New Zealand 23,000 29,000 22, 000 5,514,000 5, S69, 000
j

4, 952, 000

Total Australasia.. 153,000 200, 000 179,000 20,858, 000 21,549,000 20, 764, 000

Grand total. 5,802,910,000
1

1

1 Area for 1912. b Included in Northern Caucasia.
2 No official statistics.

* e Census of 1911.
® Production for 1912. ‘

’ Includes Federal territory.
< Includes Province of Ouxal.

Table 77,—Potatoes: Total production of countries mentioned in Table 76, 1900-1915.

Year. Production. Year. Production. Year. Production. Year. Production.

1900..

..

1901..

..'

1902..

..

1903..

..

Bushels.
4.382. 031.000
4.669.958.000
4,674,000,000
4.409. 793.000

j
1904

1

1 1905

i

1906

Bushels.
4.298.049.000
5.254.598.000
4.789.112.000
5.122.078.000

1908
1909

1910-....

Bushels.
5.295. 043.000

! 5,595,567,000
5. 242. 278. 000
4.842.109.000

1912
1913

1914.

Bushels.
5.872. 953.000
5. 802. 910.000

1907 1911 1915.
t



POTATOES—Continued.

Table 78.—Potatoes: Average yield, per acre, of undermentioned countries in 1900-1915.

Year.
United
States.

Russia
(Euro-
pean).!

Cter-

many.i Austria.!
Hungary
proper.!

France.!
United
King-
dom,!

Average (1900-1909)

Bushels.
91.4

Bushels,
99.9

Bushels.
200.0

Bushels.
151.1

Bushels.
118.7

Bushels.
133.8

Bushels.
193.8

1906 102.2 94.9 193.3 158.4 128. 7 99.5 192.2
1907 95.4 102.4 205.3 173.2 126.6 136.2 171.0
190S 85.7 102.9 209.2 154.0 96.6 163.7 231.1
1909 106.8 111.5 20S. 9 157.3 125. 2 160.3 222.1
1910 93.8 121.1 196.

1

160.0
,

117.

4

81,9 209.1
1911 80.9 104. 2 153.9 137.2 106. 3 121,8 241.5
1912 113.4 121. 5 223. 5 149.0 ! 129.

2

142,9 177.0
1913 90.4 110.

6

235. S 134. 7
i

US. 4 127.3 242.0
1914 110. 5 102. S 200.1 160.7 129.0 233.3
19io 90.

3

234.1

Average (190&-1915)

j

97.5 215.3

1 Bushels of 60 pounds.

Table 79.—Potatoes: Acreage, production, value, exports, etc., in the United States,

1849-1916.

X r.T- .
r

! 7 ;
y-r G cGnsus returns; f. Tutc ~ 'n

'*
~>'v :.n r. ro estimates of th P m^nt of A en^ul-

tu' .
' '

'I’.i
«' ' '"'i ; -5 are obtained by appB -'ij < . :i!'

.

' i ercentages of in :'... n- ino
published numbers of the preceding year_^ except that a revised base is used for applying percentage esti-

mates whenever new census data are available.

Year. Acreage.

Aver-
age
yield
per
acre.

Acres. Bush.
1S49...
1859...

1866... 1,069,000 100.2
1867... 1,192,000 82.0
1868... 1,132,000 93.8
1869... 1,222,000 109.5
1869...

1870... 1,325,000 86.6
1871... 1,221,000 98.7
1872... 1,331,000 85.3
1873... 1,295,000 81.9
1874... 1,310,000 80.9

1875... 1,510,000 110.5
1876... 1,742,000 71.7
1877... 1,792,000 94.9
1878... 1,777,000 69.9
1879... 1,837,000 98.9
1879. .

.

1880... 1,843,000 91.0
1881...' 2,042,000 53.5
1882... 2,172, 000 78.7
1883. .. 2,289, 000 90.9
1884... 2,221,000 85.8

1885...' 2,266,000 77.2
1886... 2,287,000 73.5
1887... 2,357,000 56.9
1888... 2,533,000 79.9
1889... 2,648,000 77.4
1889...

1890... 2,652,000 55.9
1891... 2,715, 000 93.7
1892... 2,548,000 61.5
1893... 2,605,000 70,3
1894... 2,738,000 62.4
1895... 2,955,000 100.6

Production.

Aver-
age
farm
price
per

bushel
Dec.l.

Farm value
Dec. 1.

Chicago cash price per
bushel, fair to fancy.!

Domestic
exports,
fiscal

year be-

Imports
during
fiscal

year be-December.
Following

May.

Low. High. Low. High.

Bushels.
65.798.000
111.149.000

107.201.000
97.783.000
106.090.000
133.886.000
143.337.000

114.775.000
120.462.000
113.516.000
106.089.000
105.981.000

166.877.000
124.827.000
170.092.000
124.127.000
181.626.000
169.459.000

167.660.000
109.145.000
170.973.000
208.164.000
190.642.000

175.029.000
168.051.000
134.103.000
202.365.000
204.881.000
217.546.000

148.290.000
254.424.000
156.655.000
183.034.000
170. 787. 000
297.237.000

Cts. Dollars. Cts. Cts. Cts. Cts. Bushels.
155,595
380,372

512,380
378,605
503,249
596,968

Bushels.

47.3
65.9
59.3
42.9

50.723.000
64.462.000
62.919.000
57.481.000

198,265
209, 555
138,470
75,336

65.0
53.9
53.5
65.2
61.5

34.4
61-9

i
43.7
58. 7
43.6

74.621.000
64.905.000
60.692.000
69.154.000
65.223.000

57.358.000
77.320.000
74.272.000
72.924.000
79.154.000

553,070
621,537
515,306
497, 413
609,642

704,379
529,650
744,409
625,342
696,080

458,758
96,259
346,840
549,073
1S8, 757

92, 148
3,205,555
528,584

2,624,149
721,868

48. 3 ^

91.0
55.7
42.2 1

39.6
;

44.7
1

46.7
68.2

1

40.2 1

35.4

81,062,000
99.291.000
95.305.000
87.849.000
75.524.000

78.153.000
78.442.000
91.507.000
81.414.000
72.611.000

. .. “638,840
i

408,286
439,443
554,613 :

380,868 :

494,948 i

434,864
403,880
471,955
406,618

2,170,372
8,789,860
2,362,362

425,408
658,633

1,937,416
1,432,490
8,259,538
883,380

3,415,578

33
65
65
24

30

50
i

90
1

85
45
60

44
70
30
33

47
83
37
45

75.8
1

35.8 :

66.1 I

59.4
53.6
26.6

112.342.000
91.013.000
103.568.000
108.662.000
‘91,527,000
78.985.000

82
30 :

60
51
43
18

93
40
72
60
58
24

95
30
70
64
40
10

110
50
98
88
70
23

' 341,189
557,022
845, 720
803,111
572,957
680,049

5,401,912
186,871

4,317,021
3,002,578
1,341,533

175,240

1 Bnrbanh to 1910,
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Table 79.—Potatoes: Acreage, production, value, exports, etc,, in the United States, 1849-
1916—Continued.

Aver -

Aver-
age
farm
price
per

bushel

Chicago cash price per
bushel, fair to fancy.

^

Domestic Imports
during
fiscal

year be-
ginning
July 1.

Year. Acreage.
age
yield
per
acre.

Production.
Farm value

Dee. 1. December.
Following
May.

exports,
fiscal

year be-
ginning
July 1.

Dec. 1.

Low. High

.

Low. High.

A cres. Bush. Bushels. Cfs. Dollars. Cts. Cis. Cts. Cts Bushels. Bushels.
ISOG... 2,767, 000 91.

1

252,235,000 28.

6

72,182,000 IS 26 19 25\ 926,646 246, 178

1897. .

.

2,535,000 64. 7 164,016,000 54.7 39,643,000 50 62 60 87 G05, 187 1,171,373
530, 4201S98. .. 2,558,000 75.2 192,308,009 41.4 79,575,000 30 36 33 52 6'i 9, 833

1899..

.

1599..

.

1900..

.

2.581.000
5. 939.000

2.611.000

SS. 6

93.0
223.783.000
273.318.000

39.0 89,329,000 35 46 27 39 809, 472 155,861

SO. 8 210.927,000 43.1 90,811,000 40 48 35 60 741,483 371,911
1901. .. 2, SO 4, 000 65.5 187:593,000 76,

7

143,979,000
1

75 82 58 100 528,484 7,656,162
1902. .. 2,966,000 03.0 2Si;633,000 47.1 134,111,000

1

42 48 42 60 843,075 358,505
1903 - .. 2,917,000

:

Sri. 7 217,128,000 61.4 151,638, 000 60 66 95 116 484,042 3, 166, 581

1904... 3,016,000 110.4 332, S30, coo 45.3
j

150,673,000 32 38 20 25 1,163,270
;

181,199

1905. . - 2,997,000
'

87.0 260,741,000 61.7 160, 821,000 55 66 48 73 1,000,326 1,948,160
1906. 3,013,000 102. 2 308,033,000 51,1 1 157,547,000 40 43 55 75 1,530,461 176,917
1907. .. 3, 12s; 000

j

95.4 298,262,000 01.

8

184,184,000 46 58 50 80 1,203,894 403, 952

1908.

.

.

1909..

.

im...

3.257.000 !

3, 525 ;
000

3.669.000

85. 7 1

106.8
278.985.000
376 1 537. 000

70.6 197,039,000 60 77 70 150 763,651 8,383,966

106.1 389, 195,000 54.1 210,602,000 20 58 16 34 999, 476 353,208

1910 2.. 3.720,000
*

03.8 349.032.000
292.737.000

55.7 194,566.000 30 48 35 75 2,383,887 218,984
1911... 3 '

619, 000 80.9 1 79.9 233, 778,000 70 100 90 200 1,237,276 13,734,695
1912. 3', 711, 000 113. 4 420,647,000 50.5 212,550,000 40 65 33 70 2,028,261 337, 230
1913. -- 3,068,000 i 90.4

1

331,525,000 68.7 227,903,000 50 70 60 90 1,794,073 3,645,993
1914...

1
3,711,000

;

110.5 : 409, 921,000
1

48.7 1199, 460,000 30 66 34 150 3, 135, 474 270,942
1915.

.

.

1916.

.

.

i
3,734,000 1

j

3,550,000
96.3
80.4 :

359.721.000
285.437.000

61.7
146.1

1

221. 992.000
417.063.000

53
125

95
190

80 no 4,017,760 209,542

1 Burbani: to 1910. 2 Figures adjusted to census basis.

Table 80.—Potatoes: Acreage, production, and totalfarm value, hy States, 1916.

[000 omitted.]

State. Acreage.
Produc-
tion.

Farm
value
Dec. 1.

State. Acreage.
Produc-
tion.

Maine
Nevr Hampshire . .

.

Vermont
Massachusetts
Bhode Island

i

Acres.
125

15
23
25
5

Bvshels.
25 , 500
i,SU0
2,576
2,275
370

DotIar<!.

36,210
2,088
3, 581

3,081
6S4

North DalvOta.
South Dakota.
Nebraska
Kansas
Kentucky

A cres.

75
60

* 105
70
49

Bushels.
6,975
.4,290
7, 665
4,070
4,116

Farm
value
Dec. 1.

Bollars.
8,021
6,877
11,498
8,200
5,845

Connecticut,,
New York
New Jersey. .

,

Pennsylvania.
Delaware

22

320
85

272
10

2,090
22,400
10,370
19,040

900

3, 65S
35,392
16,074
28, 179
1,125

Tennessec-
Alahama.

.

Mississippi
Louisiana

,

Texas

36
20
12
25
40

2,952
1,800
'7S0

1,625
2,000

4,398
3,042
1,248
2,714
3,800

Maryland
Vir^nia
"West Virginia..
North Carolina.
South Carolina.

43

125
I

48
]

34
1

10
!

4,085
16, 250
4,224
3,230

750

5,433
22,262
6,674
4,522
1,312

Oklahoma,
Arkansas.

.

Montana.

.

Wyoming.
Colorado.

.

34
25
39
18
50

1,802
1,625
4,875
2,340
6,900

3,514
3, OSS

5,850
2,995
9,315

Georgia...
Flwida.
Ohio
Indiana..
Illinois...

Michigan.
Wisconsin
Minnesota
Iowa
Missouri.

.

15
15
140
74
125

900
1,110
6,300
3,256
7,250

320
290
280
115
91

15,360
13,630
16,800
4,830
5,460

1,575
2,220
11,466
5,763
12,978

24,576
20,036
21,840
8,452
9,828

New Mexico,
Arizona
Utah
Nevada

8 816
1 115

20 3,600
14 2, 660

1,428
207

4,680
3,458

Idaho
Washington
Oregon
Calilornia

United States..

27
60

55
75

4,050
9,900
8,250

10, 575

3,550 2S5, 437

5,144
9,702
7,425
14,805

417,063
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POTATOES—Continued.
Table 81 .

—Potatoes: Condition ofcrop, TJnitedStates, on firstofinonihs namm, 1395-1916.

Year. July. Aug, Sept. Oct, Year. July. Aug. Sept. Ocl.

P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct.

1S95 91.5 .89.7 90.8 87. 4 , 1906 91.5 89.0 8.5.

3

82.

2

1 Xfifi . . 1 99. 0 94. S 8.3.2 SI. 7 . 190? 90. 2 88. 5 SO. 2 77.0

i&97 S7. S 77.9 66. 7 61.6 1908 89.6 S2.9 73.7 08 7
1897. 95. 5 83. 9 77.7 72.5 19Ca 93.0 So. S SO. 9 78. S

1.S99 99.8 93.0 86.3 ?1.7 1910
j

86.

3

75. S : 70.5 71.3

1 Qilf) . ' 91. 3 SS. 2 SO. 0 74. 4 1911 1 76.0 62.3 59. S 62.3

iqol S7.

4

i

62.3 52. 2 54.0 1912
‘

SS.9 87. S 87.2 85.

1

iqO'' . 1 92. 9 91.8 sa 1 82.5 1913 ! 86.2 78. 0 69.9 67. 7

1 ciO.:; - . i

88.

1

! 87.2 84.3 74.6 1914 83.6 79.0 75. S 78.3
1 Q(U ..1 93.9 94.

1

91.-6 89. 5 1015 91.2 92.0 : 82. 7 74. 2

1995 ..j 91.2 : 87.

2

80.9 74.3 1916 1 87. S SO. S
j

67.4 62.6

Table 82 .

—

Potatoes: Yield j>er acre^ price per bushel Dec. 1, and value per acre, by States.

Yield per acre (bushels).
Farm price per bushel

(cents).

Value per
acre

(doliars).J

State.

Cp o
s

yj— o
o a O S o 05

o
o

i3!yo
1

Hi
Sip 60| 05 § 05

lO

5?

o
05

po

rt 05
o -Y

‘-'5

0
0

Me 20C 115 225 225 220 ISO 198 220 260 179 204 64 55 53 33 70 142 115.04 2S9.6S
N. H 120 120 100 130 150 125 140 122 159 95 120 81 61 S3 60, 95 1G6 96.21,199. 20
Yt 121 120 73 155 130 105 140 127 168 108 112 68 55 72 47 81

94
139 83.57 155.68

Mass ....... 110 120 95 125 125 93 130 105 155 120 91 91 76 85 71 175 99. 78 159. 25
R. I 122 no 150 125 136 no 113 130 165 no 74 95 77 90 70 92 185 107.46 136.90

Conn 104 100 SO 120 125 $5 107 92 140 95 95 93 78 87 65 96 175 86.99 166.25
N. Y 94 98 82 120 102 74 1CH3 74 145 62 70 74 58 SO 44 82 158 60. 38 no. 60

N. J 102 120 72 90 105 73 108 95 108 130 122 85 6C 82 61 75 135 77.84 189.10

Pa S3 88 72 78 88 50 109 88 105 72 70 7S 57 80 58 75 148 59. 90 103. 60

Pel - 89 99 82 96 103 60 100 87 80 95 90 79 70 75 70 75 125 64.02^112.50

Md 86 95 77 80 95 45 112 87 78 97 95 72 58 67 60 02 133 54.23 126.,35

Va 90 80 8S 92 98 45 87 94 65 125 130 78 65 80 77 61 137 60.25:178.10
5V.Va 86 83 84 98 92 45 112 83 54 117 88 86 62 90 81 65 158 62.15 139.04
X. C 78 SS 79 74 89 48 85 80 52 90 95 88 76 82 92 73 140 59.12 133.00

s. c 79 70 81 85 90 70 90 80 70 80 To 122 112 130 125 115 175 93. 01; 131. 25

Ga 74 83 78 81 82 72 78 81 60 65 60 no 87 105 105 99 175 71.89'105.00

Fia 84 80 83 95 90 90 93 76 SO 80 74 125 no 117 113 115 200 100.82148.00
Ohio 79 76 77 93 82 65 112 64 95 82 45 78 53 85 53 70 182 .55 . 22

;
81.90

Ind 77 87 57 95 84 58 114 53 80 95 44 76 50 84 56 56 177 50.00 77.88

ni 75 87 71 91 75 50 101 46 60 no 58 81 60 89 61 59 179 49.61103.82

Mich 90’ 90 72' 105 105 94 105 96 121 59 43* 58 41 53 30 56 160 45.99 76. SO

Wis 97 91 SO 102 95 116 120 109 124 87
i

55 34 54 ,30 45i 147 49. 59 69.09
Minn 99 101 76 115 61 115 135 no 114 106 60 54 28 52 32 39 130 47.90 78.00
Iowa 79 85 80 89 72 74 109 48 86 105 42 72 46 82 59! 54 175 50.19 73. 50

Mo ! 6S 82 SO 85; 86 27 84 38 45 98 60 86 69 93 731 60 180 42.50 lOS.OO

N. Dak 95 89 85 no 41 120 128 So 109 90 93 59 28 56 42 41 115 46.42 106.95
S, Dak 82 84 90 so

I

44 72 105 78 90 115 66 64 36 63 47 35 137 43.98 90.42
Nebr 73 73 78 7S|

i

60 52 SO 48 80 105 73l 74 51 78 54 42 150 42.68 109-50
Kans 64 65 80 79| 57 22 82! 40 62 83 71 93 73 91 77 74 165 45. 75 117.15

Ky 77' 80, 62 92
;

92 39; 101 49 45 126 841 84 67 102 84 55 142 53.30jli9.28

Tenn 1 73 85' 80 75 80 41 88 64 43 88 82 86 70 97 91 63 149 52.5i!i22.1S
Ala 831 95 85! 80 SO 78; 81 84 79 80 90,

,

106 90! 105 101 90 169 80.99,152.10
Miss... 84 90 91! 87 85 83 89 80 80 90 65; 102 9o; 100 95 Si 160 81. 431104.00
I.a... 6Sji 67 82^ 75 1 55 69 73 70 70 51 65; 100! 83! 96 97 9) 167 62.63108.55
Tex 59 73 71

j

50 51 57i 63 52
1

<51 651 50
1 116; 105j 112 101 105 190 65.58 95.00

Okla 62 70 7S' 70 60 18! 60 60 70 85’ 53 108 93*
! 105 90 84 195 55.10 103.35

Ark
:

72 70 82 70 84 55* 70 72 60 90 65
1

102 92 100 97 76 190 65.25 123.50
Mont 146 150 138 1 180 1 120 150; 165 140 140 155 125 67 4o; 67 64 50 120 87.58 150.00
Wvo ^

133 200 158! 160 100
1

42|

35
140 140 108 150 130 81 60; 65 70 60 128 79.88 166.40

Colo 127 150 125! 160 100 95 115 120 135 138 68 41 65 50 55 135 56.52 186.30

N.Mex SS 100 100 85
1

SO 100 68 100 100 102 106 65 140 95 95 175 86.04 178.50
Ariz 105 140 no 90 92 95 125 75 110 95 115 133 125 135 120 100 180 123.50 207.00
Utah 153 100 160! 180 142 140 185 ISO 140 125! ISO 67' 49 5S: 60 63 130 95.36 234.00
Nev 164 200 120 ISO 150 160 178 160 130 172; 190 82 60 68 70 70 130 115.16 247.00

Idaho 158 145 130 200 142 180 185 170 155 125 150 60 29 50 48 56 127 80.01 190.50
Wash 145 150 120 170 131 160 167 123 128 135 165 61 36 60 55 53 98 76.93 161.70
Oreg 127 125 99 160 105 130

1

155 135 97 115 150 62 31 58! 60 60 90 CS. 13 135.00
Cal 130 145i 1071 130 130 135| 130 119 138 130 141 84 65 70| 70 75 140 96.68 197.40

U. S.... 95.4 |95.4 85.7'l06.8|93.8 80.9,113.4 90.4 110.5 96.3 SO. 4 69.9 50.5 68.7; 48.7 61.7 146.1 59,44 117.48

1 Based upon farm price Dec. 1,
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Table 83.—Potatoes: Farm price per bushel on first of each month, by geographical

divisions, 1915 and 1916.

Month.

United
States,

North
Atlantic
States.

South
Atlantic
States.

N. Central
States east
of iliss. R.

N. Central
States west
of iiiss. R.

South
Central
States.

Far West-
ern States.

1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1916 1915

Cts. Cts. Cts. Cts. Cts.
i

Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts.

January 70.6 49.7 85.1 48.4 77.4 81.1 67.5 37.2 57.9 49.5 81.7 97.3 63.0 56.7

February 88.0 50.4 106.4 45.6 88.41 79.3 87.4 37.4 73.4 52.3 100.5 98.

4

76.1 66.0

March 94.4 50.4 100.

2

44.7 94. ll 81.4 88.7 36.1 82.4 54.4 119.6 104.3 87.8 65.7

April
May

97.

6

47.8 113.6 38 4 100.2, 80.5 90.5 35.9 85.1 51.7 121.9 104.4 90.4 66.9
94. S 50.5 109.8 40.2 102. 6l 80.3 87.7 36.5 81.1 54.5 112.3 102.3 91.1 79,0

June 98. S 50.8 114.8 38.8 108. 0| 78.1 91.9 35.3 84.3 54.0 107.9 103.5 97.1 89.2

July 102.3 52.1 121.2 39.3 101-3 08.2 96.6 36.6 90.2 58. S 109.9 89.4 96.6 95.8

August 95.4 56.3 101.5' 44.1 85. 3i 56.2 96.0
I

-50.4 83.0 64.0 S3.

3

74.5 116. 9
;

87.3
September 109 3 50.

5

106. 8! 49.3 91.9', 57.8 128 1 42.8^ 105.0 45. 7' 105.6 77.8 104 . 0 ! 67,7
October 112.0: 48.8 110.71 54.7 93.8; 62 0 132.3 38.7 112.0 39.9 126.4: 79.5 85.8 54.9
November 135.71 60.

8

146.5! 78.9 127.4 06.7 149.0 50.7 130.91 40.1 14S.5 84.0 102.0 54.8

December 146. li 61.7 151.3 77. l! 143.5! 07.

3

103.4, 55.2 144.6 46.1 165.

6

75.4 120 . 2 : 00.9

Table 84.

—

Potatoes: Wholesale price, 1912-1916.

Date.

New York. Chicago,
Miuneauo-

lis.

* St. Louis. Cincinnati. Denver. San Fran-
ci.sco.

State and Fair to
fancy, per
bushel.

Per bushel.
Burbank,
per bushel.

Per bushel.
Per 100
pounds.

Burbank,
Rivers, per
100 pounds.

Low. High. Low. High. Low. High. Low. High. Low. High. Low. High. Low. High.

1912.

SO- 50 82. 00 ,80. 90 .81. 52 $0. S8 81.50
.32 1.15 .35 1,20 .50 1.15

' 1913.

Jan.-June SI. 70 ,82.87 .15 .70 80.33 80.60 .30 .87 .30 1.00 ,80.50 00 80. 20 1.65
July-Dee 1.75 2.37 .50 .82 .50 1.00 .45 .93 .65 1.00 .60 2.50 .50 1.25

1914.

Jan.-June 2. 00 3.00 ,56 1.75 .55 1.35 . 65 1.60 .65 1.15 1.00 2.50 .80 1. 65

July-Dee 1.25 2.12 .28 1.65 .28 1.50 .33 1.50 .45 1.70 .90 2. 75 .60 1.30

1915.

January 1.25 1.65 .30 .50 .33 .48 .42 .54 .45 .50 .90 1.25 1.10 1.25

February 1.00 1.50 .35 .50 ,33 .65 .38 .54 . 45 .50 .90 1.25 1.20 1.35

March 1.25 1-50 .30 .50 .30 .50 .40 .53 .45 .50 1.00 1.75 1.20 1.30
April 1.25 1.75 .30 .47 .37 .45 .48 .55 .45 .50 1.25 1. 75 1.30 1.30
May 1.25 1.45 .34 1.50 .32 .55 ,44 .48 .42 .50 1.50 1.75 2.25 3.50
June .18 1.50 .32 .55 .52 .52 .30 .45 1.50 2.25 1.00 1.75

Jan.-June. 1.00 1.75 .18 1.50 .30 .65 .38 .55 .30 .50 .90 2.25' 1.00 3.50

jub’' .17 .85 .40 1.00 .22 .30 .35 1.50 2.25 .90 1.00
.63 .27 .50 .27 .35 . 45 1.00 2.00 .95 1.15

Sr Ay.iv:;!!! . .1 .32 .60 .25 .36 .32 " .55 .25 .50 .85 1.35 .85 1.00
O.-v- (- "i . 7.5

>
-

1

) .37 .70 .35 . 65 .40 .60 .50 . 75 .85 1.25 .90 1.15

Noyomber ^ 2. 00 2.50 .38 .68 .40 .60 .43 .70 . 55 .70 .90 1.40 1.00 1.25
Dccct^i ber 2.40 3-00 .53 . 95 .40 .90 .65 .96 .65 .90 1.10 1.60 1.25 1.50

July-Dec-. 1. 75 3.00 .17 .95 .25 ; 1.00 .22 .96
;

.30 .90 .85 2.25 .85 1.50

1916.
i

January 2.85 3.85 .80 1.30 1 .75 1.35 .94 1.13 .65 ! 1.18 1.40 2.15 .90 1.60
February 3.00 3.60 .80 1.30 .87 1.25 .88 1.03 1.05 1.10 1.50 2. 15 1.00 1.60
March 3.30 3.75 .80 : 1.05 .77 1.20 .73 1.09 1.00 1.12 1,50 2.00 1.00 1.75
April 3.00 3.80 i .60 1.00 .62 1.10 .78 1 1.06 . So 1.12 1.50 2.00 1.26 1.75
May 3.00 3.90 .80 1.10 .75 1.25 .92 I 1.28 .85 1.30 1.65 5.00 1.00 1.60
June 3.00 3.90 .85 1.30 .85 1.20 1.03

;
1.35 1.15 1.30 1.65 3.25 1.35 2.25

Jan.-June. 2.85 3.90 .60 1.30 .62 : 1.35 .73 1.35 .65 1.30 1.40 5.00 .90 2.25

July .65 1.05 .75 1.10 ! 1.50 .83 .80 1.25 1.65 3.25
^

1.30 1.90
August .65 1.90 .90 1.05 1.55 2.00 .80 1.15 1. 65 3.00 1. 15 2.25
September .95 2.00 1.05 1.50 1.90 2. 10 .90

:

1.30 1.75 1 2.50 1.00 2.00
October '3.16' 5.00 l.OQ 1.90 1.00 1.50 11.10 1.73 1.25

1

1.70 1. 75 3.00 1.25 2.50
November 4.50 0.25 1.35 1.85 1.50 1.75 1.53 1.80 1.50 ! 1.75 : 2.50 3.00 1.85 2. 40
December 4.25 5.25 1.25 1.90 1.40 1.70 1.38 1.85 1.65

1

1.90 2.25 3.00 1.96 : 2.27

July-Dec,. 3.40 5.25 .65 2.00 .75 1. 75 .50 2.10 .80 1.90 1.65 3.25 1.00 2. 50

^ Bulk home ^^rown Early Ohio.
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.

Table 85.—Potatoes: International trade, calendar years 1913-1915.

[See General note,” Table 10.

j

EXPOKTS.
[000 omitted.]

Country. 1913 1

1914
(prelim.)

1915
;

(prelim.). i

Country. 1913
1914

(prelim.).
1015

(prelim.).

Argentina
Austria-Hungary, .

.

Pplc'um
(

' Ul

Bushels.
794

1,179
9,067
2,012 1

346
510

1

6,654 1

12,216 !

5,177
1

403

Bushels.
544

Bushels.
224 Netherlands :

Portugal
1

Bushels.
15, 279

556
3,007
2,502

911
1,817
1,745

Bushels.

15, 234
672

1,007
1,743
1,893
2,715

995

Bieshcls.

l,li6
272
769

3,976

8S5
375

3,865

Russia
j

311
2, 102
1,231
3,900

China
Denmark

i

France
riorm'Tny

I '1-,. d iiti...

uni Lea faiaies

Other countries

TotalItaly
Japan

630.

396
39
383

64, 175 31,962 1

niPOPTS.

Algeria
Argentina
Austria-Hungary. .

.

Belgium
Brazil
Canada
Cuba

Finland
France
Germany
Netherlands

1,181
314

4,506
4, 6S3
1,095
400

2,225
549
SS5

S,490
14, 038
2,041

1.079
421

979
1,533

Norway
Pliilippine Islands.
Portugal

176
330
686
395
735

3,443
17,444
3,171
2,508

174
311

1,291
493
452

4,873
6, 184

SOO
1,298

64
317

Russia 3

i,ii7
4,011
236

697
664

2,298
540
409

S, 745

322
348

2,751
400
412

1,330

Sweden
Switzerland
United Kingdom.

.

United States
Other countries

Total 68,795 32,041
1,312 1

SWEET POTATOES.

Table 86.

—

Sweet potatoes: Acreage, production, and value, in the United States,

1849-1916.

Note.—-Figures in {talks are census returns; figures in roman are estimates of the Department of
Acrnr-nhUTo. of acres are obtained by applying estimated or decrease

I'-’L 1 the preceding year, e.xcept that a rexised L . i-:.-; u wl f 1

1

: percentage
estimates whenever new census data are available.

Year. Acreage.
Average
yield per

acre.
Production.

Average
farm

price per
bushel
Dec. 1.

Farm value
Dec. 1.

Acres. Bushels. Bushels. Cents. Dollars.
. . S8, 268,000

1859 ' ' 42',09o',00b

1869 ' 21,710,000
1879 ' 1 S3, 379, 000
1889 ' 43,950,000

1899 o87,000 79.1 42,517,000 46.7 19,870,000
1900 544,000 88.9 48,346, 000 50.6 24,478,000
1901 547,000 81.7 44,697,000 57.5 25,720,000
1902 532,000 85.2 45,344,000 58.1 26, 358, 000
1903 - 548,000 89.2 48,870,000 58.3 : 28,478,000

1904 1. 548,000 88.9 48,705,000 60.4 29,424,000
1905 551,000 92.6 51,034,000 58.3 29,734,000
1906 554,000 90.2 49,948,000 62.2 ' 31,063,000
1907 565,000 88.2 49,813,000 70.0 34,858,000
1908 599,000 92.4 55,352,000 66.1 ! 36,564,000

1909 641,000 9£.4 59,232,000 69.4 41,052,000
1910 641,000 93.5 59,938,000 67.1 40,216,000
1911 605,000 90.1 54,538,000 75.5 41,202,000
1912 : 583,000 95.2 55,479, 000 72.6

;

40,264,000

1913 625,000 94.5
i
59,057,000 72.6

i 42,884,000
1914 603,000 93.8 56,574,000 73.0 : 41,294,000
1915 731,000 103.5 75,639,000 62.1 , 46,980,000
1916 774,000 91.7 70,955,000

!

84.8
: 60,141,000
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Table 87 .—Siveet potatoes: Acreage, prodnctivi, arut total fariie valve, hy States, 1916.

[000 omitted 1

State. Acreage.
Protluc-
tion.

Farm
value
Dec. 1.

New’ Jersey
Acres.

23
Bushels.

2
,
‘;uo

Dollars.
2, 760

1 100 135
Ii. . 5 625 506

I\[aniand 9 1, 134 99S

Virginia 39 5,070 4,563

West 1 2 2S0 353
North' . . 87 9,309 6,982
South Carolina 66 5, 876 4,825
Georeia 91 7,520 6.091

Florida 25 2,500 2, 150

Ohio 1 99 :
14S

Indiana
1

3 300 450
1

Illinois ' 8 720 900
Iowa 3 273 524 1

State. Acreage.
Produc-
tion.

Farm
value

i
Dec. 1.

Missouri
Acres.

^
Bushels.

490
Dollars.

735
Kansas 4 368 552
Kenluckv 10 900 900
Tennessee ! 27 2,700 2,349
Alabama 85 6,290 4,655

Mississippi 77 6,314 4,230
Louisiana 64 5,760 3,802
Texas ‘ SO 7,120

j

6,408
Oklahoma 13 962 ! 1,299
Arkansas 35 3,185 2,866

California 6 9o0 960

United States.. 774

1

70. 955 60,141

Table 88.—Sweet potatoes: Condition of crop
^
United States, on first of monihs named^

1896-1916

.

Year. Julv.
.

' Aug. Sept. OcL. Year. July. Aug. Sept Oct. 1 Year.
1

July. Aug. Sept. Oct.

1S90....
P. cf.

S9.3
P. cf.

87.1
P. ct.

71.7
P. ct.

71.1 1903....
P. ct.

90,

2

P. ct

88. 7
P. Ct.

91.1
P. cf.

83.7 1910....
P. ct.

87. 3

P. ct

85. 7

P. ct.

83.9
P. ct.

80.2
1S97.... 86. 5 86. 4 85. 4 1904.... 87.

3

XS. 5 89.

9

86.1 1911.... TS.4 77. 7 79.1 78,1
1898--.. 92.0 90.6 89.9 1905.... 90.6 90.

1

89.0 SS, 6 1912 86.

9

85.0 84.

1

82.0
1S99-.-. 85.

1

84.

1

80.7 74.9 1906.... 90.9 91.2 88. 7 86.0 1913.... S6. 5 85.8 81.4 80.1
1900.... 9.1. 7 92.2 83.6 80.0 1907.... 85. 9 85.7 85.7 82. 7 1014.... 77. 1 75.5 81.8 80.7
1901.... 93.

1

80. 7 1 78. 7 79.0 190S....
!

S9.S S8.8 88. 7 So. 5 1915'....
!

SS. 7
1

85. 5 87.5 85.0
1903....

1

83.6 78.3 77. 2 79.7 1909.... 89.7 86.9 81.3 77.8 1916.... 90.4 85.9 82.7 : 79.2

Table SO .—Sweet potatoes: Yield per acre, price per bushel Dec. 1, and value per acre^ by
States.

State.

Yield per acie (bushels).
Farm price per bushel

(cents).

Value per
acre

(dollars).®

10

-year

average,

1907-1916.

t-

S
lOOS

050
C5

0
C5

CSI

05

DO

05

lO

S
0
©

cT

A?

§1
^ 1

0 ‘ ©
CO

© ©
10

©
t—

(

1

!

3©
r-l

1

5-year

average,

1911-1915.

to

©

N. J ,
124 ! 105 133 123 140 130 120 138 100 155 100 se’ 84 78

1

95 70 120' 108. 39 120.06
Pa ' 106; 100 102 88 105 121 120 110 105 105 100 91 75 90 86 75 135 97.02 135.00
Pel

;

123 93 125 125 115 140 120 135 120 135 125 681 68 60 70 62 811 85. 66 101.25
Md ' 120 I 100 110 115 110 115 125 141 125 130 126 70 63 60 70 70 88 85. 62 110.88
Va 100 86 95 100 100

i

90 90 108 92 110 130 72 T5| 70 76i 65 90 70.22 117.00

W. Va 102 So 72 iOO 1011
' 110 115 91 92 110 140 97 90 100 9S! 92 126 99. 17 176.40

N.C 06 90 93 99 105 86 90 100 90 105 107 61 62! 61 65; 56 75 57. 66 80.25
s. c 91 83 88 95 91 84 105 92 85 105 86^ 69

:

68! 75 7o; Go 85 65.73 73,10
Ga ^ 86 95 86 93 83 81 90 87 85 85 S0| 67

1

66; 68 69! 01 81 57. 64 64.80
Fia 110 105 115 1

105 lOS 103 112 110 120 112 100 75
1

73 ! 75 80
j

6s: 86 85.21 86.00

Ohio 100 85 83 110 9S| 113 118 90 110 95 99; 100 87; 106 96 98; 150 101. 95 148.50
Ind 98 90 71 101 104 114 116 78 100 104 100 98

1

89 103 90 90 150 95 .32 150,00
Ill 93 90 SO 110 110 89 98 70 84 110 90 Q« 100 95 82 125 87 04 112.50
Iowa 94 93 110' 98 105 90 80 100 » 95 91 19,2. ids 150 127 ! 108 192 112 46 174 . 72
Mo 85 82 91 90 102 91 88 56 84; 100 70 99 ! 95

!
1Q5 96 82 150 80.' 12 105.’ 00

Kans 93 95 105 96 101 75 99 50 110' 110 92 111 ' 103 ' no 106' 100 150 96.21 138.00
90 85 84 SS 85 96 90 75 105 105 90 82; 85

,

94; 77, 70 100 77.17 90.00
Tenn 90 82 89 87 85 85 90 80 100 105 100 71 72 80 ! 69 69 87 64.70 87.00
Ala 88 SO 85 SO 85 97 100 95 93 90 74 66 71 67 65 57 74 !

62.47 54.76
Miss..., 92 92 92 82 94 85 97 93 90 110 82 63 62

;

62 03 55 67 58.16 54.94

La SS 86 86 ' 90 93 90 84 85 87 92 90 63 65
;

70 64 50 66 ' 53.96 59.40
Tex 78 75 SS 50 56 71 75 80 101 98 89 92 104 ’ 95 8?: 70 90 76.86 80.10
Okla 84 85 88 70 70 75 92 64 102 115 74 104 109

1

104 89i 73 135 ! 87.06 99.90
Ark 92 75 100 58 98 92 88 90 95 130 91 SO 90

1

80 77! 61! 90 75.82 81.90
148 130 105 160 160 140 156 170 161 135 ICO 93 94

i
100

1

87! 80 100 143. 74 160.00

U. S 93.3 .88.2 92.4 90.1 93.5 90.1 95.2 94.5 93.

8

103.5 71.5j72.

6

72.6 j73.

0

[62.

1

jS4.S 67.70 77.70

1 Based upon farm price Dec. 1.
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Table 90.—Sweet potatoes: Wholesale price per barrel, 1312-1916.

619

1

1

Nev' h

Baltimore. St. Louis. New Oileans.i —
Date. Jersey. Southern.

Low. High. Low. High. Low. High. now. High. ^ow. High.

1912.

Jan.-Jiuie S2.00 ?1. 50 81. 50 83.50 81.75 82. 00 82.50 83.50 $2.00 83.00
Julv-Dec 1.00 6.00 . 75 5.00 2. 00 2.00 1. 50 3.50 .50 6.00

1913.

Jan.-Jujie 2.00 3.50 1. 63 3.75 2.00 2. 00 2.00 3.00 1.75 2. 50

July-Dee . 75 7. 00 .83 6. 25 2.00 2. 00 1.25 3.50 .40 5. 50

1914.

Jan.-Pane 1.00 2.50 1. 50 2.50 1.00 3-20 1. 50 2.00 .75 1.50

July-Dee 1.00 5 50 1. 75 4. 50 .80 3. 50 2. 00 3.50 .75 . 5.00

1915.
January 1.50 3.25 2. 50 S. 25 1.00 1.20 2. 50 3.00

1 . 50 3. 50 2. 50 3.00 i.oo 1. 60
March 1.50 4.00 2. 50 4. 50 1.00 2.00 2.00 3.50

1.50 5.50 1.50 2.00 2. 60 3. 50
4.00 5.00 l.SO 2.50

2. 50 3.00

Jan.-June 1.50 5. 50 2. 50 4.50 1.00 3.00 2. 50 3.00 2. 00 3.50

Jolv 3.50 3. 00
Au^ist 2, 25 4,00 2. 00 3.00 2.00 5.00
September.. 1. 25 2. 50 1. 50 3.40 1.00

1

l.SO 1.00 3. 50
October 1.00 2.00 1. 90 2. 40 .70 I

1

2.10 i.25 2.25 1.00 2. 37
Novem))er 1.25 2.00 1.90 2, 25 .70

i1
1.20 .50 2.25 1.00 2.00

December . 75 2.25 2. 00 2. 75 1,00
1

1. 00 1. 75 2. 50 . 50 2.25

Jul3’--Dec . 75 6. 50 1.50 3. 40 .70 3.00
i

. 59 2.50 .50 5.00

1916.

1

January 1.00 2.25 1. 75 2. 65 1.00 1.70 i 1. 75 2.50 1.00 2.00
Pebriiary . 1. 50 2. 25 1.S5 2. 25 .50 1.70 1. 75 2. 50
March 1.50 2. 50 1. 50 2. 10 .SO 1.50
April 1.50 2. 75 1.50 1. 75 .80 1.30

!

1.50 2.00
May 1. 75 3.00 1.50 1. 50 .70 1.30 1. 50 2.00
June 1. 50 2.25 2. 25 2.25 .50 1.20

Jan.-June 1.00 3.00 1.50 2. 65 .50 1.70 1.75 2.50 LOO 2.00

July 4. 00 5. 50 .SO i 1.20 1 3.50 5.50
A PIT St 1. 75 4.25 2.50 3. 25 1.00 2. 00 1.00 5. 00
September 1. 25 2.35 2. 35 2. SO 1.00 2. 50 1.25 3.50
Octobei 1.50 2. 25 2.25 2. 90 1.00 1.50 2. 00 3. 50 1.25 3.00
November 1. 75 3. 00 2. 85 2. 85 1.00 1.50 2. 50 3. 25 1. 75 3.50
December 2. 50 4.00 2. 00 3.00 1.00 1.70 2. 00 4.25

Jnly-Dec 1. 25 5. 50 2.00 3.25 .so
1

‘2. 50 2.00 3.25 1.00 5. 50

1 Prices as quoted were per half-barrel sach of 80 pounds; barrel prices obtained by doubling same.
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Table 91.—Ray: Acreage
^
production, value, exports, etc., in theUnited States, 1849-1916*

N OTE.—Figures in italics are census returns; figures in roman are estimates of the Department of Agri-
culture. Estimates of acres are ohtained by applying estimated 7^PT--^An!-?r^es of increase or decrease to
the published numbers of the preceding year, except that a n'-i- u 1 i u ed for applying percentage
estimates whenever new census data are available.

Year. Acreage.

Aver-
age
yield
per
acre.

Production.

Aver-
age

'farm
price
per
ton

Dec. 1.

Farm value
Dec. 1.

Chicago prices No. 1 timothy
per ton, by carload lots. Domestic

exports,
fiscal

year be-
ginning
July 1.

December. Following
May.

Low. High. Low. High.

Acres. Tons 2 Dolls. Dollars. Dolls. Dolls. Dolls. Dolls. Tons.^
tR {n IS, 839, 000
IR.'jf) 19, 084, 000

1 SiWi 17 069 000 1 23 21 779 OfiO 10. 14 220, S36, 000 1 5,028
‘’o' 02l' 000 1 31 2r/ 277 ' 000 10 21 268,301,000 5,645
21,' 542, 000 1 21 26, 142^ 000 10. 08 263, 589! 000 1

1

1 S' >0 IS, 591,000 1.42 26" 420" 000 10 18 268 933, 000 6, 723
1869 27’, 316, 000 i

1 sro 19 862 OnO
'

1 23 24, 525, 000 12 47 305, 743, 000 L. .i 4,581
1,S71 lo' 009 000 i 1.17 22, 239, 000 14 30 317, 940i 000 1

1

5, 266
20 319,000

j

1. 17 23, 813, 000 12 94 308", 025^ 000 !

'

4 ", 557
21,894,000 1.15 12. 53 314

;
24i; 000 1 !

4, 889
1874 21;770'000

'

1. 15 25', i34^ 006 11.94 300',222AOO 1 ! 7^183

187" 23, 50S, 000 1. 19 27, 874, 000 10. 78 300, 378, 000
i

i 7,528
1S70 25,283,000 1.22 30,867,000 8.97 276', 991, 000 9. 00 10.00 7,287
1877 25, 368, 000 1.25 31,629, 000 8. 37 264, SSO, 000 9.50 10 50 9. 75 10 75 9,514
1S7S 26,931,000 1.47 39, 60S, 000 7.20 285,016,000 8.00 8.50 9 00 11. 50 8,127
1870 27, 485, 000 1.29 35, 493, 000 9. 32 330, 804, 000 14 00 14.50 14 00 15.00 13, 739

1S70 SO, 681,000 1.15 35,151,000

ISSO 25, 804. 000 1.23 31, 925, 000 11.65 371, 811, 000 15 00 15. 50 17 00 10.00 12, 662
1S81 30, 889, 000 1.14 35, 135, 000 11.82 415,131,000 16.00 16. 50 15.00 16 50 10,570
18S2 32, 340, 000 1.18 38, 13S, 000 9. 73 371, 170, 000 11.50 12 25 12. 00 13 00 13,309
1S83 35,516, 000 1.32 46, 864, 000 8. 19 383, 834, 000 9.00 10.00 12.50 17. 00 16,908
18S4 38, 572, 000 1. 26 48, 470,000 S. 17 39G, 139, 000 10. 00 11.50 15.50 17. 50 11,142

1SS5 39, 850, 000 1 12 44, 732, 000 8. 71 389, 753, 000 11.00 12. 00 10 00 12. 00 13,390
1S86 36, 502, 000 1.15 41, 796, 000 8. 46 353, 438, 000 9. 50 10. 50 11.00 12. SO 13,873
18S7 37, 665,000 1.10 41,454,000 9.97 413,440,000 13.50 14.50 17.00 21 00 18,198
ISSS 38,592, 000 1.21 46, 643, 000 8. 76 408,500,000 11.00 11.50 10. 50 21.00 21,928
1889 52,949,000 1.26 66, 831, 000 7.04 470,394,000 9.00 10. 00 9.00 14.00

i

36,274
1889.. 62,949,000 1.26 66, 831, 000

1890 50, 713, 000 1. 19 60, 198,000 7. 87 473,570,000 9.00 10. 50 12, 50 15.50 ‘

. 28,066
1891 51,044,000 1. 19 60,818,000 8. 12 494,114,000 12. 50 15. 00 13. 50 14 00 35,201
1892 50,853,000 1.18 69,824,000 8.20 490,428,000 11.00 11.50 12. 00 13.50 33,084
1893 49, 613,000 1.33 65,766,000 8.68 570,883,000 10.00 10. 50 10.00 10. 50 54, 446
1894 48,321,000 1.14

[

54,874,000 8.54 468,578,000 10.00 11.00 10.00 10.25 47,117

1895 44, 206, 000 1.06 47,079,000 8.35 393,186,000 12. 00 12. 50 11.50 I 12.00 59, 052
1896 43, 260, 000 1.37 59,282,000 6. 55 388,146,000 1

8. 00 8. 50 8. 50 ! 9.00 61,658
1897 42, 427, 000 1.43 60, 665, 000 6. 62 401,391,000 ; S.OO 8 50 9. 50

!

10.50 81, 827
1898 42, 781,000 1. 55 66,377,000 6.00

'

398,061,000
’

8. 00 8.25 9.50
1

10.50 64,916
1899 41,328,000 1.37 56,656,000 7. 27 411,926,000 10. 50 11.50 10. 50 I 12. 50 72, 716
1899 43,127,000

'

1.26 65, 828,000

1900 39, 133, 000 1.28 50,111,000 8. 89 445,539,000 11.50 14. 00 12. 50 13.50 89,364
1901 39,391,000 1.28 i 50,591,000 10 01 506,192, 000 13 00 13. 50 12.50 ; 13.50 153, 431
1902 39,825,000 1.50 59, 858,000 9. 06 542,036,000 12 00 12. 50 13.50 ! 15.00 50, 974
1903 39, 934, 000 1.54 61,306,000 9.07 556,276,000 10.00 12. 00 12 . 00

(

15.00 60, 730
1904 39,999,000 1. 52 60,696,000 S.72 529,108,000 10. 50 11.50 11 . 00

1

12.00 66, 557

1905 39,362,000 1.54 60,532,000 8. 52 515,960,000 10.00 12 . 00 11.50 12. 50 70,172
1906 42, 476.000 1. 36 67, 146,000 10.37 692, 540, 000 15. 50 18. 00 15.50 20. 50 58, 602
1907 44,02S;000 1, 45 63,677,000 11.68 743,507,000 13.00 17.50 13.00 14. 00 77,281
1908 45, 970, 000 1.52 70,050,000 9.02 631,683,000 11.50 12.00 12.00 13.00 64, 641
1909 45,744,000 1.42 64,938,0{X)
1909 51,041,000 1.35 68,833,000 10. 49 722,385, 000 16. 00 17.00 12.50 16. 00 Or 00

1910 s
, 51,015,000 1.36 69,378,000 12.14 842, 252, 000 16.00 19.00 18. 50 23.50 55,223

1911 . 48,240,000 1.14 54,916,000 14.29 784,926,000 20.00 22. 00 24.00 28. 00 59,730
- 1912 . 49,530,000 1.47 72,691,000 11.79 856,695,000 13.00 18. 00 14.00 16. 50 60,720
1913 . 48,954,000 1.31 64, 116,000 12.43 797, 077, 000 14. 50 18. 00 15 00 17, 50 ,6(1 LSI

1914....... 49,145,000 1.43 70,071,000 11. 12 779,068,000 15.00 16.00 16.50 17 ! 50 105^ 508

1915 . 51,108,000 1.68 85,920,000 10.63 913, 644,000 14.50 16, 50 17.50 20.00 178,336
1916 . 54, 965, 000 1.64 89, 991, 000 11.21 1,008,894, 000 15.00 17. 50

i 2,000 pounds. 2 2,240 pounds, s Figores adjusted to census basis.
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Table 92.—Hay: Acreage^ production^ and totalfarm value, hy States, 1916.

fOUO omitted.]

621

Acreage.
Produc-
tion.

Farm
value
Dec, 1.

State. Acreage.
Produc-
tion.

Farm
value
Dec. 1.

Acres. Bushels. Dollars. , Acres. Bushels. Dollars.

1, 200 1, 740 21,576 North Dakota 520 SS4 5,304
529 767 11,122 South Dakota 730 1,387 7,490
9S0 1,666 20,992 Nebraska 1,850 4,070 28,897
480 749 14,231 Kansas 1,680 2,604 19,790
60 81 1,620 Kentucky 1,0S0 1,415 17,829

370 574 10,619
1

Tennessee 1,050 1,449 21,735
4,500 7, 290 86,751 1

A nr'i 275 358 4,654
375 5S5 10, 296

i

M-' : :
‘-i 275 371 4,081

3; 255 5, 208 71,870 1 Louisiana 260 429 4,719
SO 116 1,844 Texas 4S0 576 6,048

465 68S 9,632 Oklahoma 550 825 7,425
790 1,066 15,990 Arkansas - 375 469 5,862
825 1, 270 18, 415

1

Montana 825 1,402 15,422
390 507 S,S72

j

AVvoming 5S0 1,044 12,528
250 325 5,428 ' Colorado 970 1,988 21,868

300 375 6,075
j

' New Mexico 185 370 i 5, ISO
56 70 1,120

j;
Arizona 165 627 9,092

3,100
1

4,867 51,.390
j

Utah 3S4 845 1 12, 675
2,300 3

;
312 36,101 Nevada 225 540

j

5,184
3, 100 4,495 50,794

:| i

Idaho 725 1,S12
1

21,925
2,750 4,372 43,720 : Washington 836 2, 006 27,683
2,000 4,420 51, 272 Oregon 850 1,955 1

21, 310
1,890 3,496 24,472 California 2,500 4,375

j

55, 125
3,600 5, 796 52, 164

3,350 4, 355 40, 502 United States. 54,96-5 89,991 1,008,894

state.

Maine
New Hampshire.

.

Vermont
Massachusetts
Rhode Island

Connecticut...
New York
New Jersey. .

.

Pennsylvania.
Deiaw'are

Maryland

.

Norih Larolina.

,

South Carolina.

,

Georgia.

,

Florida.

.

Ohio
Indiana.
Illinois..

Michigan.,.
Wisconsin.
Minnesota.,
Iowa
Missouri . .

.

Table 93.—Hay: Yield per acre, price per ton Dec. 1, and value per acre, hy States.

State.

Average yield per acre (tons). Farm price per ton (dollars).

o o
6^

Value
per acre
(dollars).

1

Me....
N. H..
Vt
Mass..
R.I..,

Co'ln .

.

N. Y..
N. J...
1

Hei...,

Md....
Va....
W. Va.
N. C...
s.c.,.

Ga
Fia.,..
Ohio..
Ind-...
lU

1. 161. 50 0. 90 0. 95 1. 25 1. 10 1. 16;1. 00 1. 151. 15 1. 45 13. 64|13. 70 13. 9013. 10il4. 90 12. 4015. 57 17. 98
1. 13|1. 35 . 92 . 97 1. 20 1.05 1. 251. 001. 151. 00 1. 45 16. 3815. 00117. 20117. 0017. 40114. 50 18. 19 21.02
1.36 1 60l iui.2.“1.35l 301.501 2'^'1 20 1. .''51. 70l3 ooiu.50ii ro 15 .'^012. 5010. 2-l'21 . 42
1.281 t" I 20 l.i.t: 2-' I.O5 ' 25 I. 2' I .-21 .Vi ,V,2.i v; ji .-j ji. _i< -JL .’) 22 1 .5 00 27. 73 2. >.6 4

1. 22,1. Soil. 6OI. loll. 18)1- OOjl. ISil. 17il. 171. 24l. 35120. 46i22. 20j21. 2020. 20122. 50 20. 00125. 10|27. 00

1.251..Y'^
J 2t 1.25 L

1 40 I -1.5 I

1. .3';, 1. 15 I

1.3i 1.

20i.i:.i..3:.i.:oi

Mich...
Wis
Minn...
Iowa...
Mo

1.291.40
1.171.401
1 . 20 : 1 . 45,

1.381.50
1.241.50

1.4l|l.75
1 . 311.35
1.36
1.28
1.26

1.451

1.351.
1.401.

.
2-1 L.H5 I.

'5') 1 . 1:5 1..

.vl.2>'l.;
.

I'.'j 1. Ill 1.

60L 20 I1.35
301.301.19
45 : 1 . 251.20
50,1.381 50
2511.231.25

1.

0

l.«\5 J.

l.i-JL

.»L

.721,
,64:1,

. 66 ;

1.051

1 . 0s

7511 . 35 : 1 . 401.35
35|1. 381. 331.301

1.431.39
1.30
1.33

1.40
1.45

1.31 1.251.45
1 . 521 . 35

:
1.70

1.58
1.43

1.701.68
1.401.70

1.161.401.501

1.30
1 . 53 :

1.75)
1.64

1.301.16
1.001.20
1.001.00
1.05; .80

i:. l. J » i.S'5 I
n: i. 14- 1 . 2 j 1

M i,

1. 32

1

2.8

:C'i.3o i.iul,

5i!i. 26'1. isjl
20!i.271 .721.

r;5 1 .

.‘'2
'

22 . ."T:0 l^Iq. 5020. 00 is. 50125.20 28.68
3''i 02 1-t '•jM 'M 1 .5 . 30 14 COl 5. TO' 11. 90ls. -1519.28
-15 1..56 18 In 2.) n*' I'j ! t I'j ."'j L9. u'' I7.'5ii_'i> 0,.’ 27.46

13- 80)20. 48122. 08
15. 90119. 85 23.06

10 ' C'» !.- IS } 14. .'G

2 i i.45 L6.29 ,1.5.10 'o. .0

381.25 . 92
301.31;!. 15
15,1.161. 15

35 L 40 1.35
. 251 . 35 :1.35
361.301.13
37:1.00 1.001.
30 .98 .851.

201.48
351.35
501.54
851-30
30,1.30

15.53
15.49
15. 14
16.03
16.58

14. 50
17.00

14.4015.2015.30
15.2015. 50117.20
15. 00 14. 90 17.

2'0

16. 7016-5017. 10
18.0018.70.17.00

15. 60
17.00

16. 20
15. 70
15.00
16.50
15. 60

14.00
15.00
14.50
17 50
16.70

18.81 20.72

1

16. 92 20.25
18.17 22.33
[22.25 22. 75
20.12 21.71

15 1. 25 16. 40!17. 00 17. 90 16. 20 15. 10 16. 20 22. 04'20. 25
2=1

1

. 23 In. :<:S lO 13. 21 17. 20 10 91 70. Ol'22. 7.3 20.00,
4-J 1. 57 12. -.2 LJ. v.-:< 12. 8J 13 'O 12 ; 0 J 1. Oi 17 25 16. 0

1

50'1. 44jl2. 15|ll. 40,14. 10|l4. 10!ll. OOllO. 90|l5.22|15. 70
54|l. 45 12* 13il2. 60,14. 10jl4. 40110. SOill. 30 14. 60,16. 38

1. 3311. 05 1. 2811. 40 1- 59:12. 32 12. 70 13- 10
1. 60:1. 62,1. 75|1. 75 1. 70,11. 38 12. 10,11. 10
1.53'l.50;n891.9lil.8o 7.24 6.40! 6.60
1.40;i.4S;1.3Sil. 80 1.611 8 98 9.50l 9.60

1.3511.30* .6011. 301 .60! .70.1.521.30 10.28)

' Based upon farm price Dec. 1.

12. 0012.20
9.30 9.90
6. 10 6. 40

10. 10 8. 70
9.80 14.5013.60' 8.50'

10.00
11.60
7.00
9.00

16.56
17.93
11.07

15.90
19.72
12.95

13.4214.49
9. 30110.37' 12. 09
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Table do. -^Hay: Yield per acre, price pa' ton Dec. 1, and value per acre, h\j States—
Continued.

Average yield per acre (tons). Farm price per ton (dollars).

State.

N. Mr...
S- Dak...
Nobr
Ivans
ivy

.1 281.301.301

. 1 401.401.50 1.

. 55 l-iojl. 401.141.45'! SO'l.TO; 5.01'

.SO! .551.46 1.20 1.70 2. OOjl. 90; 5 93
26'

|1.23| .87 .951.401.31,13.81

1 56 1 501.551 501.00 .SSjl.So 1.341.69 2.no'2.20| 7.2

1.301.151.501.451 15 .851.50! .90 1.51,2. 301. 55| 7.7

1.211.351.351.36,1.29 .95

Tenn...
Ala
Miss
La
Tex....

Okla...
Ark
Moni

—

Wyo...
Coio

.1.351.501.501.501.401.00!

. 1 441 801.60,1.501.43 1.401

. 1 45 1.601.50,1.471 42 1 50;

.1.64 2 001.401.501.75 1.30

.1.331.301.65
t

. 1.241.201.451

.951.15,1.00;

5. 50
6.10
S.40|

5. SOi

6. 50{

8.70
7.6012. 50i

13. 70,16. 50|

5.20
5. 70
6.90
-.40

5.70
5. 30
5 SO
5.60

6.00
5. 40
7.10

60
16.0012. 5012.60

1. .30! 1. 21 1 201. 47!l. 38 14. 76|i5. SO! 16. 20! 17. 00, 13. 90' 15. 00

1. 25; 1. 36l. 31'1. 4511. 30 13. 5214 60!l4. 20 13. SO 12. 40 13. 00
1.481.331.451.401.3511 8712.5013. 50 12. 00 11. 00 11.00

1 651.501.90!1 751.65 11.87,12 70l2. 50 12 00 10.30 11.00

1.401. 16,1. 75il. 7011. 20,10. 52,10 4011. SO; 9.80! 7-9010 50
I

.901.05! .S0;i 25 .85l.l3 2.30'l.50i 7.55!

!i. 2S 1 251 501.251.351.15,1 23 1. 20 1. 051. 60 1. 25;11. 75|

.1.881.702 001 79,1.402 001.901 80,2. .50 2. 00!l. 701 9.54

.2 ll''2.10 2.00 2.40 3.40 2 101.901.90 2.30 2 20;1.80| 8.92

. 2. 26 2. 70,2. 50,2. 50'2 00 2. 00,2. 19 2. 05'2. 40,2. 20,2. 05 9. 30111111

.'2 25'2.05l2 00!2.60'2 10 2.60 2.33 2 08 2 50'2 20'2. 00|l0. OOj

. '3. 30 2. 90 3, 20'3. 30 2 10 3. 86,3 40 4. 00 3. 20 3. 20 3. SOIL 99!

'.4010.40 7.90 5.60; 9.00
12.0013.50 12.90 10.3012.50|
8 30 9.60, 8.70
S 60! 6. 70l 7. 50

8 . 7010 . 00
;

7.40

N. Mex.
Ariz
Utah..

.

Nev

Idaho '2 82'2.-10!3.25!2. 85^3. 001. IOI 2 S0'2.90'2.65'2.70'2..50!

Wash .

.

Oreg...
Cal

. 2. 56'2. 10 2. 50 2 90'3. 00 2. 50 2 78 2 33 2. 75 2. 50 2. 20

. ,2. 73;1. 752. 00,2 35,3. 40,3. 40,3. 00^2. 75,3. 25,3. 00,2. 40|

0 2

. 2 24|2 10,2. 2.5|2. 10 2. 10 2. 40i2. 20 2. 30 2. 20 2. 30,2. 40|

. 2. 10 2. 00i2. 00,2. 05^2. 10 2. 10;2. 20 2. 10 2. 00 2 20,2. 30

u. s... 1.45!i.o2
1 1

1 , 42
;

1.36'l.l4
1 1

1.47jl.3ljl.43|l.68|l.64 11.49jll.79|l2.43|ll.l2|10.C3 |U.21

92|

9. 47

8.191

12. 43
9. 98

7. 501

8 . 50I2.IO 9.30
12 . 00

.

11 . 00
!
8.80

8.00 9.10| 7.70
8.70 11. 00

!

8.30

6.30 7 . 20 ! 7.30
10.10.10.

9011.00.

10. 80!

8 30! 9. 00 9. 20 9. 50;

13.70 13.50 8.20 11.20

Value
per acre
(dollars).*

7.62 10.20
8.3440. 26
11.6015. 62
11.021

16. 07

19. 53|

18.31
17. 15

19. 23
14. 15

9. 26

11.78
16.51

20. 70
16. 90
14.85
18. 15
12.60

13, 50
15. 19

;

15. 62
.5011.00'17. 96118.70

7.8012 0017 . 02
:

21.60
7.6OjU.00,18. 53j22. 55

8 80'l4.00'24 2S'28.00
9 60! 14 .50,38 00 55.10
8. 00115. 00 : 21 . 42 33. 00

9.60 27. 63,23.04

12. lOl

13. 80!

10. 901

20. 44'30.25
25. 03 33. 12
19. 32 25. 07
19. 29 22. 05

'

1 Based upon farm price Dec. 1.

Table 94.

—

Hay: Farm price per ton on first of each months by geographical divisions^

1915 and 1916.

Month.

United
States.

North
Atlantic
States.

South
Atlantic
States.

N. Central
States east
of Miss. R.

N. Central
States west
of Miss. R.

South
Central
States.

Far West-
ern Stales.

1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1916 1915 1916 1915

Dolls. DoIIs\doIIs. Dolls. Dolls. Dolls. Dolls. DollsvDoTls. Dolls. Dolls. Dolls. DoUs. Dolls.

January 10. 94 11.29 16.26 15.39 15.86 16.97 11.43 12.17 7.17 8. 80 10. 74 13.06 9.93 8.30
February 11.40 11.69 16.64 15.94 16.66 17.15 11.82 12. 43 7.63 9-09 11.15 13. 50 10. 47 8.84
March 11.62 11. 71 16.48 15.79 16.25 17.69 11.91 12. 57 7.42 9.38 11.36 13. 72 11.86 8.53
April 11.78 11.74 17. 19 15.41 16.54 17. 79 12.20 12.39 7. 51 9. 72 11.61 13. 95 11.48 8.74
May 12. 22 11.82 17. 91 15.59 16.87 18.35 12, 70 12.62 7. 76 9.66 11.89 13. 97 11 89 8.70
Jane 12.46 11.96 18.33 15.74 17. 13 18.38 13.07 12.73 7,63 9. 57 12.11 13.90 12. 36 9.08

July 12.09 11.70 17.74 16.40 16.31 17.90 12.74 12. 66 7. 69 8.74 11.60 13.34 11.69 8.55
10 68 11.02 15. 43 16.64 15.03 16.57 10.29 11.31 6.94 7.59 10.94 11.98 10. 98 8.32

ec.b.T 10 .12 10. 80 13. 88 16.64 15.11 16.20 10.47
i
11.04 7.23 7.19 10. S9 11.41 110. 69 8.19

r 10.89 13.47 16.22 15. 10 15.85 10. 39 1 11.00 7. 08 7.07
:
10. 85 11. 00 10. 86 8.40

.Novov ; -r, . . . 10. 6'' 10.83 13. 33 16.16 15.04 15.85 10 41 11.00 7.58 7-11 11.62 10. 73 11. 59 9.00
December jll. 21 10. 63 13.35 16.23 15.25 15.67 10.88 11.28 7.91 7. 07 12. 23 10. 46 112.26 9. 15
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02 3

Table OD.—ITay: Whoh'sale yncp (hah<h per loh^ 19 12-191 •3.

Chicago. Cmcinnati. tSt. T-Oui':. Xev^ Tor V inrLeo.

Pare. No. 1 timothy. No. 1 timothy. No. 1 ilmoihy. N^.:t.mjlhy.' No. 1 whejA,
Lgm bales.

Low. High. Low High. Low. High. Low. High Low. High,

1912.

J'ln.-.Tirne

Juiv-Pec
.91

7

. 50
13. OU

S2S. 00
22. 00

821.50 SSI. 00 ,S19. 50 S3LOO 82,5. 00 S3 2. 00
15. 50 27. 00 13. 00 24. 50 21 50 20. 00

1913,

13 . 00 IS. 50 14.00 10.00 12. GO IS. ,50 10 . 50 2.] 00
19 . 50 15.25 21.00 24. 00 20. 00 22. 00

1914.

Jazi.-Juao

Juiv-Dee

13 . 50

13.00

17. 50

18. 50

17.50

17.50

21. 00

21..50

15. 00

14. 50

23. 00

22. 50

19. 50

IS. 50

23. 00

25. 00

j

SlS.ijO
1

S2i.0-3

i.iLuo;i

1915.

Janairv 15'. UO 17.50 IS. 00 19.25 17. no 19.50 21.00 22. 50 11.00 12. 00
Febi ijary 15. 00 16.00 IS. 00 19. 00 16.00 21.00 20. 50 21. 50 11. Of) 12. 00
March 14. 50 16. 00 18. 00 19. 50 17.50 22 . 00 IS. 00 22. 00 11.00 12. 00
April 14.50 IS. 00 IS. 00 20. 00 IS. 00 21.00 20. 50 22. 50 11.00 12.50
Mav It). 50 17.50 19. 00 21.00 18.00 22. 00 22. 00 25. 00 11.50 12. 50
Juiio 17. 00 IS. 00 19.00 22. 00 17. 00 20. 50 2-3. 50 25. 00 11.50 14.00

Jan.-June 14.50 18.00 l.S. 00 22. 00 16. 00 22. 00 13. 00 25. 00
1

11.00 14.00

July 17. 50 21. 00 IS. 00 22. 50 12. 50 24. 00 24, 00 29.00 13. 00 14. 50
Aiia'i”" 12. 00 21.00 16.00 23.00 12. 00 23. 00 26. 00 31.50 13. .50 14. 50
>.( ' . t; ..r 14. 00 17. 00 16. 00 19 00 12. 00 18 00 24. 50 ‘ 26.00 13. 50 16. 00
Oelobor 14.00 IS. 00 13.00 21.00 13. 00 18. GO 24. 00 2(3.00 14. 50 IS. 00
November 14.50 16. .50 IS. 50 19. 50 13. 00 18. 00 25. 00 26.00 17.00 IS. 00
December 14.50 16. 50 IS. 00 20.00 14. 00 19.00 24. 00 26.00 17. 00 IS. 00

Julv-Dec 12.00
j

21.00 . 13. 00 23. 00 12. 00 24.00 24. 00 31. 50
j

13.00 IS. 00

1916.

January 15. 50 17.00 IS. 00 21.00 15. 00 20.00 24. 00 26.00 16. 00 18.00
Febnuiry 14. 50 16. 50 19.00 21.00 15.00

!

19. 00 25. 00 26.00 10. 00 19.00
March 1,5. 00 IS. 50 19 . 50 20.50 15. 00 20. 00 26.00 ' 28.00 17. 00 IS. 00
April 17.50 20 00 20. 00 22.00 14. 00 20.50 26. 00 2S. 00 17. 00 IS. 00
May 17. 50 20. 00 21.00 24.00 16. 50 21.00 26. 50 30. 00 17. 00 18.00
June 17. 00 19. 00 IS. 00 22. 00 15. 00 20.00 27. 00 31.00 14.50 IS. 00

Jan.-Jime 14.50 20. 00 IS. 00
1

24.00 14. 00 21.00 24. 00 31.00 14.50 19.00

July 14. 00 IS. 00 IS. 00 IS. 50 11.00 19. 50 24. 00
1

28.00 14. .50 16 . 50
August 9 . .50 IS. 00 15. 00 IS. 00 11.50 IS. 00 24. 00 S 25.00 15. 00 17.00
y.'-u-nn-.-r 12. 50 18. 00 16.00 16.50 13. 00 17,25 20. 00 . 26,00 16.00 1 18. 50

14. 50 17.00 14.25 16.50 14.00 17.00 IS. 00 20.00 17.50 18. 50
November 13. 00 17.00 15.00 16.50 14. 50 17. 50 IS. 50 23. 00 17.50 19.00
December 15.00 17.50 15.59 16. 50 IS. 50 IS. 50 19. 00 22. 00 18.00 20 00

July- Deo 9 . 50 laoo 14.25 IS. 50 11.00 19. 50 18.00 28. 00 14.50 20.00

I Per hundred pounds^ 1900, 1901, and 1907, 2 Now hay.
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CLOVER AND TIMOTHY SEED.

Table 96.—Clover and timothy seed: Wholesale 'price
^
1912-1916,

Clover (bushels of 60 pounds). Timothy.

Cincin-
nati.

Chicago. Toledo.
Cincin-
nati.

Chicago.
Milwau-

kee.
St- Louis,

Date.
Detroit. Per Poor to Poor to

Piime.
Poor to Poor to bushel choice Per 100 prime
prime. choice. (of 45 (per 100 pounds. (per 100

pounds). pounds). pounds).

A
High.

4 4 4
o

S
o

(U]

o
w

o
Hi 0

o
0

o
a

o
.4 a

o
0

1912. DoU. Dols. Dots. Dots. Dols. Dols. Dots. Dols. Dols. Dols. Dols. Dols. Dols. Dols. Dols. Dols.

Jan.-June 10. 00,13. 00 5.40|13.S0 4.00 14.20 12.00 14. 00 4. 00 6.50 1J.60 10. 25 5.00 15. 50 2. 50 15.50

July-Dee 9. 00|U. 00 4. SOjlO. 80 3. 00 11. 724 10.25 12.50 1.50 5. 00 3. SO 12. 00 2.50 iO. 00 2.75 10.00

1913.

Jan.-June 8. 00:11.50 4. 20 13. 20 3. 00 13.85 11.15 13.40 1, 50 1.80 2. 50 5. 40 2. 50 4. 60 2.00 4.00
Julj^-Dec 5. 00 9. 00 4.20 9. 60 1.00 12.75 7. 50 9.45 2.50 5.40 3.50 5. 90 3.75 5.50 2, 25 5.50

1914.
2. 25Jan.-June 5. 00 9. 00 7. 0015. 00 2. 00 9.45 7,40 9.40 1.40 3. 00 5. 75 3. 00 5. 50 2. 00 5.35

July-Dee 5. 00 9.25 9.00^18. 50 2. 40 11.40 S.20 11.25 1.40 2. 70 3. 50 7. 85 3.50 7. 00 3. 25 7.00

1915.

January 7.40 9.65 10. 0oli4. 75 s. so 9. 55 9.30 9.60 2. 60 3.60 5. 50 7. 00 5.50 6.50 5. 00 7.00
February 7.40 9. 65 9.001 14. 75 s. 40 9.25 8. 90 9.35 2. 60 3.60 4. 50 7. 00 4.50 7. 00 3.50 6.50
March 7. 00 9. 65 7.5014. 25 7. 80 8. 90 8.15 9.15 2. 00 3.60 4.00 6. 75 4.50 5.50 3.50 5. 88
April 6. 90 8.50 7.00 13. 00 7. 45 8.25 7.90 8.40 2.00 3.25 4.00 6. 50 4. 50 6.00 3. 00 6. 00
May 6.50 8. 40 7. 00 13.00 7. 25 7. 75 7.85 8. 00 2. 00 3.25 4.75 6. 75 4. 75 6. 00 3. 00 6.25
June 6.50 8. 25 7. 00 12, 75 7.25 7. 90 7. 85 8. 20 2. 00 3.20 5. 00 G. 50 4. 75 7.00 3. 00 7.00

Jan.-Juno. 6. 50 9.65 7. 00 14. 75 7.25 9.55 7. 85 9.60 2. 00 3.60 4. 00 7.00 4.50 S 3.00 7.00

July 6.50 8.35 7. 00 13.50 7.40 8. 15 7.70 8.25 i. 90 3.20 4. 50 6. 35 4. 50 6.50 1.25 7.00
Aueiust 6.50 8.50 9. 00; 16. 25 7. 85 9.55 8.20 9.60 1.90 3.30 4. 50 7. 25 4.50 7.00 4.75 7.00
September 6.75 8.50 9.50,19. 25 8. 85 12. 60 9.35 11.65 1. 90 3. 30 4. 50 7. 75 5. 00 7.50 5. 00 7.45
October 9.20 11. 00 9. 00 20. 50 11.20 13.10 11.75 12.40 2. 20 3.60 4.50 7. 50 4.75 7.75 3.75 7.42i
November S.60 12. 20 9. 00:19.25 11.00 12,00 11.90 12.25 2.10 3. 75 5.50 7. 75 4. 75 7. 75 3. 00 7.40
December S. 50 12.15 9. 00|19. 75 9.35 12. 30 12.00 12.55 2. 20 3.75 5. 00 8. 00 4. 75 8. 00 4.00 7.50

July-Dee. - 6. 50 12. 20 7.00|20.50 7.40 13,10 7.70 12.55 1.90 3.75 4. 50 8. 00 4.50 8. 00 3.00 7.50

1916.
January S.40 10.50 8. 00:19. 00111.65 12. 10 11. 85 12.10 2. 30 3.30 5. 00 8. 00 4.75 8,00 6. 00 7. 50
February 8. 75 11.50 9. 00 22. 00111.95 13. 70 12.00 13,25 2, 30 3.30 4.50

,

8.50 4. 75 8. 50 5.75 7.15
March > 7.7511.25 10. 00 20. 50 10- 65 12. 75 10. 75 12.75 2.00 3.20 4. 00 8.00 4.00 7.75 3.76! 6. 50
April 7.00 9. 00 7.00 17.00 8.30 10. 70 8.75 10.75 1.85 3.00 4. 00 8. 00 4. 00 7. 75 5. 00 6.25
May '

6. 50 8. 40 8. 00 14. 00 8. 45 8. 85 8. 75 8. 85 1. SO 2. 80 4. 50 8.50
1

4.50 8. 50 4.00 7.25
June 6. 50 8.40 6. 00 14. 00 8. 70 9.00 8. 85 9. 00 1.80 2. SO 5. 00 8- 50 1 5.00 8. 50 4.00 7.50

Jan.-June. 6. 50 IL50 6.00 22.00 8. .30 13.70 8. 75 13. 25 1. SO 3.30 4.00 8. 50 4.00 8. 50 3. 75: 7.50

July
’

6. 50 9. 00 7.00 14. 00 8-724 9.35 "gTo! 1. 50 2. SO 4.00 7. 50 4. 50i 8. 00 Too 6. SO
August 8. 00 9.50 7.00 16. 00 8. 40 11.10 1 8. 60 io. 75i 1.20 2.50 3. 00 5.50 4. 50! 5. 00 3. OOl 5. 40
September 7. 00 9. 00 6. 00 14. 75 8. SO 10. 05 8.75 9-70 1.20 1.90 3. 00 5. 00 4. 35 5. 25 3. 25 4. 65
October. 7. OC 9.25

10. 00
8. OC 17. OC 9. 62^

10.-15
10.85 9. 50

10.60
10.60
11.00'

1.20
1.30

2. 00 3. 00
3. 00

5. 50
5. 50:

3. 50
3. 75

5. 50
5. 50

3. 00
3. 50

4. 75
4. 90November 8. 50 12 .

^ 11.15 2.15
December 1

1

IJ.'JU i7. 10.
1

10. SO 10.25 10. 85 1.30 2.15 3. 00 5, 75; 4. 00 5. 75 4. 00 5. 05

JuIy-Dec.

.

e.sojio.oo 6.00 18.00 8.40 11, 15
j

8.60 11.00 1.20 2. SO, 3. 00 7. 50; 3.-50 8. 00 3.00 6. SO
1
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COTTON.

Table 97.—Cotton: Area and production of undermentioned countries, 1913-1915.

[Bales of 47S pounds, net.]

Country.

Area. Production.

1913 1914 1915 1913 1914 1915

xouth aaieric-\.
A eras. Acres. A cres. Bales. Bales. Bales.

United States 1 37, 089,000 36,832,000 31,412,000 14, 156, 000 16, 135,000 11,192,000

Porto Pico (^) (2) (2) 3 569 3 093 3 739

Total

West Indies:
British—

(-) (2) (2) ^ 28 443

Barbados 3,970 2,985 (2) sss 598 4 048

Grenada C) (2) (2) ^ S39 4 749 4772

Jamaica (-) (2) (2) < 145 4 67 4SS

Leeward Islands (2) b) ^2,574 4 2, G37 4 2,413

St. Lucia (2) (2) (2) 48 4 11 47

St. Vincent 5, 444 5,006 (2) 1 OIS 95S 4 791

Trinidad and Tobago. (2) (2) (2) 4 15

Danish (St. Croix) (2) (2) (2) 4 745 4 290

Dominican Reoublic (2) h (2) 4 1,140 4 771

Haiti (-) (2) « 4 S, 970 (2) (2)

SOUTH AMERICA.

Argentina 6,919 5,478 8,154 (2^ (2)

Brazil (2) (2) (2) 320,000 3S5, 000 440, 000

Chile 334 (2) (2)

C)

740 (2)

Ecuador (2) (2) 4 757 4 1G5

Peru (2) (2) (2) 4 110,314 4 105, 617 (2)

ET7ROPE.

Bulgaria 1,730 1,730 (2) (2) (2)

Malta
1

1,042 1,006 (2) 473 411 384

ASIA.
India:

British ^ 1 22.028,000 25,023,000 24,595,000 3,858, 000 4, 239, 000 4,359, 000

Native States 1,472, 609 1,787,407 (2) (2) (2) (2)

Total 23, 500, 609 26,810,407
1

1

nfitrion (2) (2) (2) 4 28 4 47

Cyprus (2) (2) (2 9, 655 9,498 5,619

Dutch East Indies (2) (2) (2) IS, 966 (2)

Indo-China - (2) (2) (2) (2) (2) (2)

Japanese Empire:
Japan 6, 178 5,887 (2) 4,462 4,582 (2)

Chosen (Korea) 141,844 (2) (2) 32, 787 (2)

Philippine Islands 5 7, 544 £»7,544 s 7, 544 & 6, 098 5 6,098 i 6,093

Russia, Asiatic:
Turkestan 1, 382, 743 1, 442, 757 1,516,980 953. 2S1 1, 176,477 1,424.114

Transcaucasia 310,466 364,460 '269,970 119, 821 132, 193 132,649

Total 1,693,209 1,807,217 1,786,950 1,073,102 1,308,675 1,556, 7li3

Siam (2) (2) (2) 4 6,411 (2) (2)

AERICA.

British Africa:
Northern Rhodesia (2)

I

(2) (2) 4 483 4 475 4 264

Nyasaland Protectorate ..

.

(2) h 4 5, 023 5,541 4 6,413

East Africa \2) (2) b)
4 282 37 (2)

Gold Coast g) (2) P
4 19 4 16 48

Nigeria g) h 13, 308 11,820 5,642

Uganda g) (2) 23, 733 27,461 20,837

Union of South Africa (2) (2) C) 4 08 4 87 243

1 Linters not included. Quantity of linters produced: 638,881 bales in 1913, 856,900 in 1914, and 880,780,

in 1915.
2 No official estimates.
s Exports to foreign countries plus shipments to the United States.

4 Exports.
6 Census of 1902,
e Includes Feudatory States.

o4159°—YBK 1916 40
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COTTON—Continued

.

Tabls 97.— Cotton.: Area and production, of undermentioned countries, 1913-1915—
Continued.

Country.

Area. Production.

1913 1914 1915 1913 19U 1915

Acres. A cres. Acres. Bales. Bales.

Egypt 1,788,000 1,822,000 1,231,072 Of00 000 1,425,000 1,349,242
Frencxi Africa:

Dahomey (E 2 790 2 621 (E
Guinea 0 )

2 230 2 16S A
I\ory Coast (E G) G) 2 S4 2 339 G)

Gernaan Africa:
East -Vfrlca G) 2 10, 109 G)
Togo C) 2 2,322 C) G)

Italian Africa—Eritrea G) C) 2 751 237s G)
Sudaa (Single-Egyptian) h) G) (E 2 10, 737 7,901 G)

British:
Queensland G) ! C6

' 25 14
1

13
Solomon Islands

1
G) G)

i

c) 2 24 (6 G)
‘

French:
1

New Caledonia 1

' (E 2 1, 109 2 1,596 2 2, 124
Tahiti ' G) 0) (E 73 (E (E

1 No oHicial estiraates. 2 Exjjorts.

Table 98.—Cotton: Total production of countries for which estimates were available^
1900-1910.

Year. Production. Year. Production. Year. Production.
j

i Year. Production.

1900....

Bales.'i.

15, S93, 591
1 15,926,048

1904
Bales.^
21,005,175 !

18,342,075 !

22,183,148
18,328,613

1908
PaZes.i

23,688,292
20, 679, 334
22, 433,269

1912
Bales,'^

1901.... 1905 1909 1913
1902.... 17,331,503

17, 278, 881
1906 1910.;... 1914....:

1903.... 1907 1911

1 Bales of 478 pounds, net.

Table 99.— Cotton: Acreage harvested, by States, 1907-1916.

(Thousands of acres.]

State. 1907 1908 1909 1910 1911 1912 1913 1914 1915 1916 1

i

23 28 25 33
i

43 47 47 45 34 44
Noj :i Lh.ioiLu_ 1,408 1,458 1,359 1,478 1,624 1,545 1,576 1,627 1,282 1,432
South Carolina

!!
2 , 4S5 2, 545 2,492 2,534 2,800 2,695 2, 790 2,861 2,516 2,834

Georgia 4,566 4,848 4,674 4,873 5, 504 5,335 5, 318 5, 433 4,825 5,344
Florida 209 265 237 257 308 224 188 221 193 197

Alabama 3,148 3,591 3,471 3,560 4,017 3,730 3,760 4,007 3,340 3,219
Mississippi 3,081 3,395 3,291 3,317 1 3,340 2,889 3,067 3,054

1

2,735 3,114
Louisiana 1,610 1,550 930 975

1

1,075 929 1,244
i

1,299 1 990 1,203
Texas 8,478 9,316 9,660 10,060 10,943 11,338 12,597 11,931 10, 510 11,517
Arkansas 1,902 2,296 2,218 2,238

1 2,363 1,991 2,502 2,480 2, 170 2, 635

Tennessee 693 754 735 765 837 783 865 915 772 878
Missouri 63 87 79 100 - 129 103 112 145 96 132
Okialioma 2,064 2, 311 1,767 2,204 3,050 2,665 3,009 2,847 1, 895 2,593
California 9 12 9 14 47 39 72
All other 20 15 25

United States. 29,660 32,444 30,938 32,403 36,045 34,283 37,089 36, 832 31,412 35,239

1 Preliminary estimate.
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COTTON—Continued.

Table 100.—Cotton: Production of lint {excluding lintefn) in 50Q~pound gross weight
hales, hy States, and total value of a'or), 1907 to 1916,

[Thousands of bales and dollai'S. As filially reported by IT, S. Bureau of the Census.

]

State. 1907 1908 1909 1910 1911 1912 1913 1914 1915 19161

Virginia 9 12 10 15 30 24 23 25 16 29
North t 'irNina 605 647 601 706 1,076 866 793 931 699 016
South' .'-.lin,'. 1,119 1,171 1,100 1,164 1,(>1S 1,1S2 1,378 1,534 1,134 920
Georgia 1,S16 1,931 1,801 1,767 2, 769 1,777 2,317 2,71S 1, 909 1,S45
Florida 50 62 54 59 S3 53 59 81 48 43

Alabama 1,113 1,346 1,024 1,194 1,716 1,342 1,495 1,751 1,021 525

Mlssissiopi 1,468 1,656 1,083 1,263 1,204 1,046 1,311 1,246 954 SOO
Louisiana 676 470 253 246 385 376 444 449 341 440
Texas 2,300 3,815 2,523

;

3,049 4,256 4,S50 3,945 4, 592 3,227
,

3 775

Arhansas 775 1,033
1

714
1

821 939 792 1,073 1,016 S16 Ui45

Tennessee 275 344 247 332 450 277 379 3S4 303 373
ilissom i 36 62 I 45 60 97 56 67 S2 48 62

Oklahoma 862 691 545 ' 923 1,022 1,021 ' 840 ^ 1,202 640 S35
AU other 3 2 2 10 17 11 32 64

1

36 68

United States. 11,107 13,242
1

10,005 11,609 15, 693 13,703
1

14,156 16, 135 11,192 11,511

Total valae of crop .

.

8613, 630|S5SS, 810,8688, 350|8S09, 710 S749,S90 S7S6, SOOjSSSS, 350^8591, 130 8627, 940i

1 Preliminary eslimate.

Table 101.—Cotton: Condition of crop, United States, monthly, 1895-1916.

[Prior to 1901 figures of condition relate to first of month following dates indicated.]

Year.
May
25.

June
25.

July
25:

Aug.
25.

Sept.
25.

Year.
May
25.

June
25.

July
25.

Aug.
' 25.

Sept.
25.

P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P. ct. P, ct. P. ct.

1895 81.0 82.3 77.9 70.8 65.1 1906 84.6 83.3 82. 9 77. S 71.0
1896 - 97. 2 92.5 SO.l 64.2 60. 7 1907 70.5 72. 0 75.0 72. 7 67, 7

1897 83.5 86.0 86.9 7S.3 70.0 1008 79.7 81.2 83.0 76.

1

69.7
1S9S 89.0 91.2 91.2 79.8 75.4 1909 Sl.l 74.6 71.9 63.7 58.5

1S99 85. 7 87.8 84.0 68.5
1

62.4 i 1910 82.0 80.7 75.5 72.

1

65.9
1900 82.5 75. S 76.0 1 68. 2 1 67.0

1

1911 87.8 88.2 89.1 73.2 71.1
1901 81.5 Sl.l 77.2 71.4 1 61.4

1

1912 78.9 80.4 76.5 74.8 69.6
95.

1

84. 7 1 SI. 9 64.0 58. 3 1
1913 79.1 81.8 79,6 68.2 64.1

1903
1

74.1 77.1 79.7 81.2 65.1 1914 74.3 79.6 76.4 78.0 73.5
1004 S3.0 S8.0 91.6 84.1 75.8

1
1915 80.0 80.3 75.3 69.2 60.8

1905 77.2 77.0
j

74.9 72.1 71.2
1

1916 77.5 Sl.l ' 72.3 61.2 56.3

Table 102.

—

Cotton: Yield per acre, price per pound Dec. 1, and value per acre, hy States.

State.

Yield per acre (pounds of lint).
Farm price per pound

(cents).

Value
per acre
(dollai*3).i

lO-vear

average,

“1907-1916. 1907 1908 1909 1910 1911 1912 1913 1914 1915 19162

lO-year

average,

1907-1916. 1912 1923 1914 1915 1916

6-year

average,

1911-1915. 1916

Va..... 243 190 210 190 212 330 250 240 265 225 315 11.8 12.0 13.1 7.3 11.4 19.4 27.23 61.11
N.C... 244 205 211 210 227 315 267 239 290 260 215 U.S 12.2 12.6 6.9 11.2 19.4 27. 91 41. 71

S. 221 215 219 210 216 280 209 235 255 215 155 11.9 12.4 12.7 6.9 11.3 19.6 24. 46 30. 38
Ga 194 190 190 184 173 240 159 208 239 189 165 12.0 12.4 12.8 6.9 11.4 19.9 21. 15 32.84
Fla.... 124 115 112 110 110 130 113 150 175 120 105 17.2 15.7 17.0 12.2 14.8 31.0 19.59 32,55

Ala 165 169 179 142 160 204 172 190 209 146 78 11.8 12.1 12.7 6.7 11.1 19.5 18.62 15.21
Miss. .. 183 228! 233 157 182 172 173' 204 195 167 123 12.1 12.3 Il2,6 6.8 tll.5| 20.5 19. 05 26.24
La 164 210 145^ 130 120 170 1931 170 165 165 175 11.6 11.5 11.7 6.9 11.2 19.1 17.42 33. 42
Tex , .

.

163 130 196: 125 145 186 206! 150 1S4 147 157 11.5 111. 5 11.6 6.8 |ll.li 19.4 17.15 30. 46
Ai’k . .

.

191 195 215 153 175 190 190 205 196 180 208 11.8 12.3 11.6 6.6 11.6, 19.6 19.58 40. 7J

Tenn.. 200 190 218 158 207 257 169 210 200 188 206 11.812.4 12.7 6.4' 11 . 3
’

19.5 20.86 40.17
Mo.... 281 275 340 271 285 : 360 260 286 270 240 225 11.4 11.3 11.5 6.5 11.0 19.0 27.58 42.75
Okla., 169 200 143 147 200 160 183 132 212 162 154 11.2 11.3 11.4 6.

5

11,3 19.0 16.12 29.26
Cal..., 422 335 390 450 500 500 380 400 12.1 12.6 13.0 7.0 11.2 20.0 45.61 SO.OG

U.S. 181.5 178.3 194.9 154.3 170.7 207.7190.9 182.0 209.2 170.3 156.3 U.S 11.9 12.2 6.8^ 11.3 19.6 19.36 130.64

1 Based upon farm price Bee. 1. a Preliminary.
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Table 103.— Cotton: Farm price per pound on first of each month, hy geographical dm-
sions, 1915 arid 1916.

Month.

United States.
South Atlantic

States.
N. Cent. States
west of Miss. E.

South Central
States.

Far Western
States.

1916 1915 1916 1915 1916 1915 1916 1915 1916 1915

Cts. Cts. Cts. Cts. Cts. Cts. Cts. CIS. Cts. Cts.

January 11.4 6.6 11.5 6.7 10.7 6.2 11.4 6.5
Fobruary 11.5 7.

4

11.5 7.6 11.2 6.9 11.5 7.3 10.6
Mai'ch.C 11.1 7.4 11.1 7.5 9.0 7.1 11.1 7.4 12.0 8.6
A pril 11.5 8.1 11.6 8.3 10.6 7.0 11.5 8.0 7.0
May 11.5 9.1 11.6 9.4 11.2 8.0 11.4 9.0 9.

1

Juno 19 8.6 12.3 8.9 11.0 8.0 12.2 8.5

Jnly 12.5 8.6 12.6 i 8.7 11.1 S.O 12.4 8.5
A ngiist 12.6 8.1 12.8 8,2 12.2 8.2 12.5 S.O 7.0
September 11. 6 8.5 14.8

;

S.G 12.0 8.5 14. 6 8.5
Ontobor 15.5 11.2 15. 6

\

11.5 10. S 15.5 11.1 11.0
X.'--r"-,b’r 18.0 11.6 18.4

I

11.9 IS.O 11.

s

17.8 11.7
.'i. T

1

19.6 11.3 19.9 i 11.4 19.0 11.0 19.5 11.2 20.0 11.2

Table 104:. —Cotton: Closing price of middling upland per 2)0U7id, 1912-1916.

i
New York,

j

New' Orleans. Mempliis. Galveston. Savannah. Charleston.

Date.

j

Low. High. Low.
1

High. Low. High. Low. High. Low. High. Low High.

1912.

Jan.-June 9. 35 12. 00 9tV m 9| 121 s? 12 Si
July-Dee 10. 75 13. 40 lOli 13i 11 m 13A Ws 12f 11 12f

1913.

Jan.-June....'-. 11.70 13. 40 m 13 12 13J 12 13 HI 12| Ilf 12|
Juiy-Dec 11.90 14. 50 HI 14 Ilf 13| 112 14| llh 142 12f 131

1914.
Jan.-June 12.30 14. 50 12-1 13f| 13 132 12^ 14 12| 131 ' 122 132
July-Dee 7. 25 13. 25 6^ 13tt m 13^ 6i> 132 6^ Si

1915.
1

January 7. 90 8. 70 IK 8^ 71 82 72 ; Si
February 8.35 8.70 7.75 7.76 8 8.30 8^ 8 s| 71 Si
March 8. 25 9. 65 7.75 9. 06 7.88 8. 87 8. 25 9.35 8 Rg 71 8|
April 9.80 10.60 9.06 9.68 8. 87 9. 50 9. 35 10. 10 8-3

! 9§ 8| 91
May 9. 50 10.40 9. 00 9.43 9. 12 9. 50 9. 00 10.00 92

i

9 9i
June 9. 45 9.85 9. 00 9. 38 8. 75 9.12 8. 95 9.35 8FS-

1

92 9

Jan.-June.. 7.90 10. 60 n 9.68 9.50 71 lO.’lO 7t
1

1
9| 72 91

July 8. 90 9. 60 8.50 9. 00 8.62 8.82 a 50 9. 00 Si 821 8>
August 9. 20 9. 85 S. 69 9. 38 a 75 9.25 8.75 9. 50 85 9
September 9. 75 12.40 9.31 11. 75 9.25 11.75 9. 50 11.90 9l 111 9 Hi
October 11.85 12.75 11.75 12. 13 11.75 12.25 11. 75 12,45 Hi 122 11-t 12
November 11.60 12.50 11.25 12.00 11. 38 11.88 11.50 12.40 Hi 122 llS 12
December 11.95 12.75 11.69 12.13 11.75 12.25 12.00 12. 60 12 122 Ilf 12

July-Dee... 8. 90 12.75 8. 50 12. 13 8.62 12.25 a 50 12. 60
;

Si 122 9
1

12

1916.

January 11.80 12.60 11.75 12.19 12.00 12. 38 12.05 12.50 12 122 Hf 12
February 11.20 12.15 11-13 11.62 11-38 ! 12.00 11.45 12. 10

! m 12 11 ! Hf
March 11.45 12.15 11. 13 12.00 11.38 12.00 11.60 12.35 m m 11

1

h|
April 11.96 12.20 11.88 11.88 12.00 12,00 12.20 12.35 . h| 12 h|
May 12.30 13.35 12.00 12.94 12.12 13.00 12.40 13.30 12 12| 111

1

12|
June 12.65 13.45 12.63 13.06 13.00 13.25 12.95 13. 75 12| 13 12| 1

121

Jan.-June.

-

11.20 13.45 11. 13 13.06 11.38 13.25 11. 45 13.75 11^
i

IS 11
!

12|

July 12,90 "is.lo” 13.00 13.13 13. 12 13.25
: 13. 65 13.75 ~13 13 121 12|

August 13. 35 16.40 13. 13 lo,63
'

13.37 15. 76 : 13.75 16.00 13 15f 13 152
September 15. 15 16.30 14.69 15.63 15. 15 15.75 15. 05 16.00 14f 15| 142 151
October 16.60 19.30 16.00 18. 75 16.00 18.75 16.25 IS. 90 16| 19 16 18|
November 18.75 20.95 18.13 20.38 18.75 20.50 18. 60 20. 85 1S|

1

20| 182 20|
December 16- 20 20.30 17.25 20.25 18.00 20.50 17,00 20. 40 m

1

2o| 191 202

July-Dee... 12. 90 20.95
1

13.00 20.38 13. 12 20.50 13.65 20.85
j

13 20| 12| 202
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Table 105.

—

Cotton: International trade, calendar years 1913-1915.

[Expressed in bales of 500 pounds gross weight, or 47S pounds net. The figures for cotton refer to ginned
and unginned cotton and linters, but not to mill waste, cotton batting, scario (Egypt and Sudan).
''.Vhen:vornrgr:ncd orator b-"?r in the o^''c:r:cl wnort.=Jit has hp'^n rpdu'^e^^ to ginned
couo^ii iiln.'S ..L-nieii'a: Lhon.iiooLj

[
ItoI ni/mdgin-ci. See " Lore lan n.oa-,‘ Table 10.]

EXPORTS.

[000 omitted,]

Country.

1

1913 *

1914
(prelim.).

1915
(prelim.).

Country. 1913

1

1914
(prelim.).

1915
(prelim.).

Belgium
Bales.

298
173

2,223
206

1, 445
267
243

Bales. Bales.
Netherlands

Bales.
150
117
no

9,376
234

Bales.
in
105
106

6, S73
111

Bales.
190

9.126

Brazil
British India
r'hina

Egypt
France
Germany

140
2.791

188
1,225
209

24
2,103

202
1,430

41

Persia i

Peru
United States
Other countries

Total 14, S42 11,859

IMPORTS.

i

oor,
1

1 Russia
i

908 801 244
ii. I.''.’- . 647 Spain 407 389 660
Canada i 166 i52 197 Sweden 99 107 5S0
France ' 1.518

j

949 Switzerland 126 101 147
Germany 2,404 United Kingdom... 4,010 3,447 4, 820
Italy 931 1 879 1, 343 United States 220 332 424
Japan 1, 821 ' 1,705 2,015 Other countries .... 339 287
AfPV1PA 20
Netherlands 317 245 365 Total 14, SS6 9,394

1 Year beginning Mar. 21,

COTTONSEED OIL.

Table 106 .—Cottonseed oil: International trade, calendar years 1913-1915.^

[See “General note,” Table 10.]

EXPORTS.

[000 omitted.]

Country. ^ 1913
1914

(prelim.;.
|

1915
(prelim.).

Country. 1913
1914

(prelim.).

Belgium
China 1

Kgypt
TTrATipp . 1

i

Gallons.

1,014
1,182
619
271

i

31

Gallons.

2,261
491
135
143

Gallons.

2,.303
1.263

160
4,265

United Kingdom...!
United States
Other countries 1

Total

Gallons.

7,626
35,304

69
1

46, 106 1

Gallons.

8.213
28, 841

310

40, 399

1915
(prelim.).

Gallons.
7,827

47, 016

IMPORTS.

Algeria 1 118
175
16

2,005
440

4,104
118

2,604
4,786

Mexico ! 3,869
7,765
1,542

481
451
396
702 ^

4,990
1

6,466
’

Australia
i

Austria-Hungary. .

.

Belgium
1

189 Netherlands
Norway

6,438
1,912

19, 040
3,520

Brazil 383
4,079

74
1,410

377
4,083

3
3,547

Senegal
Canada Serbia ®

Egypt
France

!

Germany

Sweden
United Kingdom...
Other countries

Total

940
6,193
5,410

8,337

Italy '

Malta ^ ‘

! 3,957
i

1 278

;

276
!

702 472
45,539 i

i

28,015
Martinique

:
285 320

1 Data for 1912 * Year beginning Apr. 1. 3 Data for 1911.
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Table 107.— Tobacco: Area and production of undermentioned countries^ 1913-1915.

Country.

. Area. Production.

1913 1914 1915 1913 1914 1915

ItOETH AMEEICA.
Acres. Acres. Acres. Pounds. Pounds. Pounds.

United States 1, 216, 100 1, 223, 500 1,369,900 953, 734, 000 1, 034, 679, 000 1, 062, 237, 000

Porto Ptioo 17, SOS 18,040 G) 3 9, 244, 490 3 9,285,333 G)

Canada:
Ontario 6, 000 5,000 4,500 8, 000, 000 6, 000,000 4, 950, 000

Quebec 5,000 4, 750 4, 500 4,500, 000 5, OCO, 000 4, 050, 000

Total 11,000 9,750 9,000 12,500,000 11, 000, 000 9, OCO, 000

Cosia P.ica C) 2,734 G) G) G) G)
Cuba CD G) G) 73, 0S7, 800 80, 770, 080 60, 077, 929

Dominican Republic G) G) 28, 000,000 2 8, 169, 253 8.050,000
rt'"' f-firnolo (D 1,236 h G) G) G)
.! .1 . 1 . : 1, 144 G) G) G^ G)
Mexico G) G) G) G) G) G)

SOUTH AilEEICA.

Argentina 23,860 36,744 37,955 G) G) G)
Brazil G) G>

2 64, 788, 421 2 59,481,096 2 69,734,874
Chile 3,430 G) G) 8, 523, 645 6, 282, 228 h
Uruguay 4, 159 2,503 G) 3, 062, 062 1,737,805 G5

EunopE.

Austi'ia-Hungary:
Austria 8, 203 1 4, 262 G) 13, 692, 771 <6,908,565 G)
Hungary 117,429 G) G) 105, 489, 669 G) G)
Croatia-Slavonia 190 G) G) 106, 703 G) CD
Bosnia-Herzegovina. G) G) G) 13, 227, 600 G) (D

Total 132, 516, 743

Belgium 9,941 10,309 G) 19, 702, 290 G) 9)
Bulgaria 17,297 G) G) 13, 227, 600 33,069, 000 G
Denmark G) G) G^ G) G) G
France 38, 906 38, 135 G) 57, 324, 891 53, 291, 796 G)
Germany 34, 996 25, 587 22,313 56, 953, 423 50, 191, 866 (1)

Italy ...1 18, 060 IS, 038 18,532 18, 739, 100 20, 943, 700 (1)

Netherlands 1,149 929 860 G) G) G)
Roumania 27, 122 27,070 32, 232 20, 941, 275 1 16,970,129 18,566,921
Russia:

Russia proper 95,588 95,324 G) 180,877,567 147,744,290 * G)
Poland G) (D
Northern Caucasia.

.

20, 731 31, 254 w 21,111,362 33,978,353 G)
Serbia G) G) 9} G) G) G)
Sweden G) G) G) 1, 746, 043 1, 444, 013
Sydtzerland ^ 791 ^ 618 ^618 1,327,169 815, 702 947,978

ASIA,
India:

British 964, 726 1,001, 710 G) G) t

G)
I

G)
Native States 68,717 36,546 G) G)

!

G) G)

Total 1,033, 443 1, 038, 250

British North Borneo. .

.

G) G) G) 3, 621, 754 9) (D
Ceylon 12, 968 G) G) 2 4, 273, 136 G) G)
Dutch East Indies;

1

^

Java and Madura. .

.

413, 1S5 394, 636
1 G) 2 134,017,760 2 108,979,540 G)

Sumatra, East Coast
of G) G) G) 43, 944, 757 46,632,068 G)

Japanese Empire:
Japan 77, 176 88,670 75,479 111, 955, 049 126,206,328 105,820,800
Formosa 839

9:} 9^ 959, 477
i G? G)

Chosen
'

48,135 0) G) 81,357,538 * G) G)
Philippine Islands 170,477 '

150, 459 lh,808 101,544,736 103,024, las 84, 442, 714
Russia, Asiatic 37,993 57, 960 G) 31, 462, 230 42,950,903 G)

AltSICA.
Algeria G) . G) G) G) G?Tunis G) 297 314 376,325

G)
0)

Nyasland 10, 499 G) G) 2 3, 763,014 GRhodesia 5,000 G) G) 3,000,000 G GUnion of South Africa . ,

.

5 19,364 5 19,364 6 19,364 G) G)
OCEAmA.

Australia 2,745 3,007 G) 1,869,392 2,599,408 G)
Fiji 144 G) h 81,312 G) M

1 No official statistics.
- Exports.

3 Exports year begiiming July 1.
* Excluding Galicia and Bukotvina.

6 Census of 1911.
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Table lOS,— Tobacco: Total ‘production of couniries for lohicli estimates icere available,

1900-1911

d

Year. ‘ Production.
j|

Year. Production. Year.
{

Production. Year.
|

Production.

Pourds.
jj

1900..

..' 2,201,193,000 I
1904

1001..

..; 2,270,213,000
j

1905

1002..

..
1.2,370,054,000

|

1906

19C3-...: 2, 4Ui, 203.000 |l 1907

Pounds. c

2.146.641.000 ,1 1903

2.279.723.000 i 1909

2.270.298.000 il 1910
' 2,391,061,000 1911

Pounds.
2.332.001.000
2. 742, 5G0, 000
2^ 333, 729, 000
2.566.202.000

i

1

Pounds.
!
1912 1

i:
191S

:

1

19U
1915 :

>
1

I Data for 1911 not strictly comparable wth earlier years.

Table 109.— Tobacco: Acreage, 2'^'^'oduction, value, condition, etc., in the United States,

1849-1916,

Note.—

F

igures in italics are census returns; figures in roman are e;>tiniate3 oi the Department oi A.gri*

culture. Estimates of acres are obtained bv aujjlying estimated percentages of increase or decrease to
the published numbers of the preceding year, except that a revised base is used for applying percentage
estimates whenever new census data are available.

Year.

Acre-
age
(000
omit-
ted).

Aver-
age
yield
per
acre.

Produc-
tion (000
omitted).

Aver-
age
farm
price
per

nound
Dec. 1.

Farm
value
Dec. 1

(000
omit-
ted).

Domestic
j

Imports
exports of

j

of un-
nnmanu-

{

mannfac-
fuetui'ed,

1

tured,
fiscal year

;

fiscal year
beginning 1 beginning
July 1.

1

July 1.

Condition of growing
crop.

July
1.

Aug. ' Sept,
1 . a.

1

When
har-

vestech

Acres. Lbs. Lbs. Cts. Polls. Pounds. Pounds. P. ct. P.ct. P. ct. P. ct.

1S49 . . 199, 7oS
tSo9 434, 209
tpas 263, 735

1

' ” 1

is:9 699 709. 7 472,661 ' 1 !
1

m9 605 702.

5

Jf&S', 257 . 1 1

1R99 1 101 78S.5 868 ns 1

1900 1,046 778.0 814,345 6,6
1

53 ,
661 '315, 787,782 2G,S51, 253 88.5 82.9 77.6 76.1

1901 1,039 7SS.0 818,953 7.1 58,233 301,007,365 29,428,837 86.5 72.

1

73.2 81.5

1902 l,031i 797.3 821,824 7.0 57, 564 368, 184, 0S4, 34, 016, 956 85.6 81.2 81.5 84.1

1903 ! 1,0381 786.

3

1
815,972 6.8 65,515 311,971,831 31,162, 636 85.

1

82.9 83.4 82.3

1904
1

806 819.0 660,461 8.1 53,3S3'334,302,091 33,288,378 85.3 83.9 83.7 85.6

1905 776! 815. 6 633,034 8.5 53,5191312,227,202 41,125,970 87.4 84.1 85.1 85.8

1906.. 796' 8.57. 2 ! 682, ^29 10.

0

68,233 340, 742,864 40,898,807 86.7 87.2 86.2 84.

6

1907 1
821 i 850. 5l 69S, 126 10.2 71,411,330,812,658 35,005, 131 81.3 82.8 82.5 84.

8

190S i a75i 820. 2 718,061 10.3 74, 130.287,900,946 43, 123, 196 86. G 85.8 84.3 84.1
2909 .. 1, ISOi 804. 8 949, 357
1909 1,205, 815. S 1,055,765 10.1 106,599|357, 196,074 46,853,389 89. S 83.4 80.2 SI. 3

1910 Y 1,366 807.7 1, 103,415 9.3! 102,142 355,327,072 48, 203, 2S8 85.3 78.

5

77.7 80.2

19U 1,013 893.7 905, 109j 9.4i S5,210!379, 845,320 .54,740,380 72.6 68.0 71.1 80.5
1912 1,226 785.5 962, 855 10. S 104,063,418,796,906 67, 977, IIS 87; 7 82.8 81.1 81.8
1913 1,216 784.3 953, 734 12.3 122,481 449,749,982 61,174,751 82.3 78.3 74.5 76. 6

1914 1,224 845.7 1,034,679 9.8 101,411,343,346,0911 45,764,728 66.0 66.5 71.4! 81.8
1915 1,370 775.

4

1,062,237 9.11 96,281:441,569,581 48,013,335 So. 5 79.7 SO. 7i 81.

9

1916 1,412 815.0 1,150,622 14.

7

;

169,008; 87.6 84.41 85.5 86.6

1 Figures adjusted to census basis.

Table 110 .

—

Tobacco: Acreage, production, and totalfarm value, by States, 1916.

State. Acreage. Production.
Farm value

Dec. 1.
State. Acreage. Production.

Farm value
Dec, 1.

Acres. Pounds, Dollars. A cres. Pounds. Dollars.

New Ilamp.

.

100 165,000 28, 000 Ohio 100, 000 95.000,000 12, 350, 000
100

7, 300
22, 200

160,000 30,000 Indiana 14, 800 13,764,000
525,000

1,789,000
12, 118,000
36,186,000

3.030.000
9.770.000

Illinois
^ 7m 52, 000

Connecticut.

.

YYsconsin 43,900 55,753,000 6, 969, 000
New York..

.

3,700 4,551,000 592,000 Missouri 3,200 3,040, 000 456,000

Pennsylvania 36,100 49,096,000 6,972,000 Kentucky 484, 000 435,600,000 55.321,000
Maryland 25,500 * 19,635,000 3,142,000 1 Tennessee 102.200 81,760, 000 S; 258, 000
Vir'finia 190,000 ! 129,200,000 18,863,000 Alabama '200 60,000 18,000
V.’c \ irglnia 14, 100

1

'

12,690,000 1,904,000 Louisiana 200 90,000 25, 000

N. Carolina.

.

320, 000 : 176,000,000 35,200,000 Texas 200 140,000 28,000
S. Carolina... 39,000

1,300
2,500

20,280,000
1.534.000
3.025.000

2, 839, 000
414.000
908.000

Arkansas 500 250,000 : 50,000
Georgia ......
Florida U. S.... 1,411,800 jl, 150, 622, 000 169, 008,000
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Table 112.— Tobacco: Acreage^ production, andfarm value, by types and districts, 1915
and 1916,

Type and district.

Acreage
(thousands
of acres).

Yield
per acre
(pounds).

Production
(thousands
of pounds).

Average
farm price
per pound

Dec. 1

(cents).

Total farm
value ( thou-
sands of
dollars).!

1916 1915 1916 1915 1916 1915 191G 1915 1916 1915

I. Cigar Types.

Ne-e; England 29.7 29.7 1,640 1, 285 48, 629 38, 270 26.2 16.4 12, S5S 6, 290

New York 3.7 4.4 1,230 1, 200 4,551 5,280 13.0 9.5 592 502
Pennsylvania 30.

1

31.4 1,360 1,350 49, 096 42, 390 14.2 9.2 6,972 3,900
Ohio—Miami Valley 60.0 60 3 970 900 58,200 54, 270 12.0 9.0 6, 984 4 , 8S i

IVisconsin 43.9 41.0 1.270 900 55, 1 5o 36,900 12.5 6.0 6,969 2, 214

Georgia and Florida 3.8 5.

6

1, 199 900 4, 559 5.045 29.0 23.0 1,322 1,160

II. Chewing, Smoking, Snuff, and
Export Types.

Burley district 265.0 244.2 970 S90 257, 050 217, 33S 15. 5 9. 5 39, S43 20, 647

Dark districts of Kentucky and Ten-
nessee:
Paducah district 100.0 93.1 780 730 78. 000 67, 963 9.8 6.0 7,644 4,078
Henderson or stemming district... 107.0 93.0 890 760 95, 230 70, 6S0 10.0 6.0 9, 623 4,240
One-Sucker district 48.0 38.

4

870 7S0 41, 760 29,952 10.0 5.

5

4,176 1,647

Clarksville and Hopkinsville dis-
trict 125. 0 118.7 790 750 98, 750 89,025 10.8 6.5 10, 665 5,787

Virginia sun-cured district 12.0 12.0 690 850 8.280 10, 200 14.0 8.0 1, 159 816

Virginia dark district 65.

6

65.0 820 840 t 53,792 54,600 10.4 S.O 5, 594 4,368
Bright yellow district:

Old belt—Virginia and North Caro-
lina 240. 0 255.0 570 640 136, 800 163, 200 IS. 9 10. 5 25, 855 17, 136

New b6lt--Eastern North Carolina
and South Carolina p o 240.0 550 620 126, 500 148, 800 19.2 10.6 24, 28S' 15, 773

Maryland and eastern Ohio export 30.0 23.9 780 760 ' 23,400 IS, 164 15.6 8.5 3, 650 1, 544

Periqne-Louisiana .2 .3 450
1

420
I

90 126
1

28.0 30.0 25 38
Scattering 11.8 12.7 10,182 8,384 S89i 1,017

i

1 Based upon farm price Dec. 1

Table 113.

—

Tobacco: Wholesale price per pound, 1912-1916.

Date.

Cinemnati,
leaf, plug,

stock,
common to
good red.

Hopkms\dl!e,
leaf,

common
to fine.

Louisville,
leaf (Burley,
dark red),
common
to good.

Clarksville,
leaf,

common
to fine.

Pichmond,
leaf,

smokers,
common
to good.“

Baltimore,
leaf

(Maryland),
medium to
fine red.

Low. High. Low. High. Low. High. Low. High. Low, High. Low. High.

1912. Cents, Cents. Cents. Cents. Cents. Cents. Cents, CeTits. Cents. Cents. Cents. Cents.
Jan.-June 6. 00 13. 00 8.00 16.00 7. 50 12.00 9. 50 15.00 6. 00 12.00 8.50 13. 00
July- Dec 5.00 14.00 9. 00 16.00 7.00 13. 00 9.50 15. 00 6.00 12.00 8. 50 15.00

1913.
Jan.-June 5. 50 13. 76 17. 00 14.00 7. 00 14.00 9.00 14.00 6. 00 16. 00 8. 50 15. 00
July-Dee 5. 50 13.75 18.75 14.00 9.00 16. 00 8.50 15.00 7.00 16.00 8, 50 15.00

1914.
Jan.-Jime 5. 60 14.00 18.00 14.00 9.00 16.00 9. 50 16.00 7.00 20. 00 8. 50 15.00
July-Dee 5.50 13.00 1 7. 50 14.00 9. 00 16.00 7.50 16.00 7.00 20.00 8.00 15. 00

1915.

January 6. 00 13. 00 2 4.00
1
12.50 9.00

i

14.00 6. 00 13. 00 ! 7.00
i

20.00 8.00 13. 00
February 6.00 13. 00 5.00 12. 50 9. 00 14. 00 6.00 13.00 7. 00 20. 00 8.00 13.00
March 6.00 13. 00 5.00 ' 12.00 9.00 14.00 6.00

1

13.00 - 7.00 20. 00 8.00 ' 13.00
April
May

6. 00 13. 00 5.50 12.25 8. 00 14. 00 6.00 12. 00 7-00 ! 20. 00 8.00
i

13.00
6. 00 13.00 5.50 11.50 8.00 14.00

,

6.00 12. 00 7.00 20. 00 8.00 13,00
June 6. 00 13.00 5.50 10.50 8.00 14. 00

I

6.00 12.00 7.00 20.00 8. 00 33.00

Jan.-June. J 6. 00 13.00 4.00 12. 50
1

8.00 14.00 6.00 13. 00 7. 00 20.00 8. 00 13.00

1 Common to good, February to November, inclusiYe,
2 All grades^ .Tanuary to November, inclusive.
3 Brights, smokers, common to fine 1913 to 1916, inclusive.
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TOBACCO—C^ontinued.

Table 113.

—

Tobacco: Wholesale price '-per pound, 1912-1916—Continued.

Date.

Cincinnati,
leaf, plug,

stock,
common to
good red.

Hopkinsville,
leaf,

common
to fine.

Louisville,
leaf (Burley,
dark red),
common
to good.

Clarksvilio,
leaf,

common
to fine.

Richmond,
leaf,

smokers,
common
to good.2

Baltimore,
leaf

(Maryland),
medium to
fine red.

Low. High. Low, High. Low. High. Low. High. Low. High. Lov'. High,

1915. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. Cents. CeiUs.

July 6. 00 13. 00 10 00 15. 00 e.fKJ 12. 00 7. 00 20. 00 8. 00 14. 00
6. 00 13. 00 10. 00 6. 00 12. 00 7. 00 20. 00 8. 00 14. 00
5. 00 13. 00 10. 00 15. 00 7. GO 20. 00 8. 00 14. 00
5. 00 13. 00 10. 00 7. CO 20. 00 8. 00 14. (.0

November 5. 00 13. 00 6. 00 6. 00 10. 00 15. 00 1 7. no 13. 00 7. 00 20. 00 9. 00 14. CO
December 5.00 13. 00 1 5. 5)) 10. 00 10. 00 15. 00 1 7. 50 13.00 7. 00 20. 00 9. 00 14, 00

July-Dee... 5. 00 13. 00 5. 50 10. 00 10. 00 15. 00 6. 00 13.00 7. 00 20. 00 8. 00 14. 00

1916.

January 5. 00 14. 00 5.09 10. 25 10. 00 15. 00 1 7. 50 13.00 7. 00 20. 00 9. 00 14.00
February 5. 00 14. 00 5. 50 10. 50 10. 00 15. 00 4. 50 13.00 7. 00 20. 00 9. 00 14.00
March 5. 00 14. 00 5. 00 11. 75 10. 00 15. 00 4. 50 10. 00 7. 00 20. 00 9. 00 14. 00
April 5.00 14. 00 6. 00 11.75 10. 00 18.00 4, 50 10. 00 9. CO IS. 00 9. 00 14. GO
May 5. 00 16.00 7. 00 14. 00 11.00 16. 00 4. 50 12.00 9. 00 18. 00 9. 00 15. no
June

1 7.50 16. 00 11. 00 16.00 4.50 12. 00 9.00 18. 00 9.50 16. 00

Jan.-June.. 5 00 16. 00 5. 00 14. 00 10.00 18.00 4. 50 13. 00 7.00 20. 00 9.00 16.00

July 7.50 17.00 7. 50 14. 00 11. 00 16. 00 4, 50 12. 00 9. 00 18. 00 11.00 17. 00
Aumst 9.00 17.00 11.00 16. 00

1

4. 50 10. 00 9.00 IS. 00 13.00 19. 00
QfnTt-pmLnr 9.00 17.00 11.00 16.00 4. 50 10. 00 9.00 18. 00 16.00 21. 00
Of'-!' " ' 9.00 17. 00

1

‘ 11.00 16,00 9.00 18. 00 17.00 21. 00
November 9.00 17.00 11.00 16. 00 9.00 18. 00 17. 00 21. 00
December 9.00 17. 00 9.50

1

14.50 11.00 19. 00 9. 00 18.00 17.00 21.00

July-Dee... 7. 50 17, 00 7.50 14.50 Ai. 00 19 00 4.50 12. 00 9. 00 18. 00 11.00 21.00

1 Common to good throughout 1916.
2 Brights, smokers, common to fine, 1913 to 1916, inclusivo.

Table 114.— Tobacco {unmanufactured): International trade, calendar years 1913-1915.

[Tobacco comprises leaf, stems, strippings, and tombac, but not snuff. See ‘‘ General note,” Table 10.]

EXPORTS.

[000 omitted.]

Country, 1913
1914

(prelim.).
1915 i

(prelim.).

Aden i

Pounds.
9,440

Pounds.
7, 047

10, 356

Pounds.

Algeria 8,366 14, 282
Austria-Himgary . .

.

Brazil
19,' 247

64, 788

35, 843
2 3, 578

1 59, 481

!

23, 349
59, 735

32, 877British India
Bulgaria
Ceylon 4, 273'

30, 669

1 4 821 3,118
38, 799

13, 747

Cuba 36j 868
Dominican Repub-

21 584 8 169
Dutch East Indies.

.

193,632
1

145,268

Country.

Greece
Mexico
Netherlands
Para.anay
Persia 3

Philippine Islands.
Russia
United States
Other countries

Total

1913
1914

(prelim.).

Pounds.
21,876
1, 783
3,454
11,962
3,593
28,585
28,291

444, 372
57, 910

Pounds.
21, 876

3,663
9,993
1,493

29, 533
9,955

347, 295
*46, 462

993, 246 765, 629

1915
(prelim.)

Pounds.
20, 347

7, 053

15, 782

24, 663

6, 139

435, S95

IMPORTS.

Aden i
14, 595
17, 917

15,805
48, 174

21, 597
7,048

21,958
21,545
10,407
19,613
9,450
81,781

182,775

9,822
17,040
10,688

56, 160
65,913
4,044
7,013

1

2 6,602
60,279

i

10,319
1

18,470
158, 668

1

66,899 :

53,529

41, 425
59, 70S
4, 645

7,662

36,693
58,592
4,591

Argentina
Australia
Austria-Himgary. .

.

Belgium

17,644 Netherlands !

Norway
Portugal

1

Nigeria !

British India
Canada
China
Denmark
Egypt
Finland
France

5,914
16,934
15,781

17,077
10,674
61,349

5,315
18,245
10, 230

15, 472
13, 719
51,425

Spain
Sweden
Switzerland
United Kingdom. .

.

'

United States
i

Other countries . . .

.

'

Tnta.1

35, 677
9,383

22, 300
154, 437

57, 407
41,245

40, 789

17,630
190, 606
41,304

Germany
980, 561 599, 16S

Year beginning Apr. 1. a Data for 1912. 3 Year beginning Mar. 21.
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APPLES.

'Table 115.—A2yples: Production^ and prices Dec. 1, by States, 1910-1916.

(

State.

Production, barrels of 3 bushels (000 Farm price per bushel
omitted).

,
(^cents).

1910 1911 1012 1913 1914 1915 1916 IGIC 1911 1912 1913 1914 1915 1916

Maine 1, 1S3 2,267 1,800 1,000 2,467 720 1,680 80' 55 50 100 SO 75

\ew Ilamushire 600 533; 733 267 667 353) 532 so; 79 00 113 53 SO Si)

v'ermont 900 750 867 233 1,067 324 ; 1,104 92 78 79 123 57 91, 90
9C7 1,000 1,100 767 1,467 SS5 1.150 90! 8S 76 134 9,0 99

F hodc Island 100 '133 100 100 '133
59| 87 89 62 82 116 65 108' 10?

ipTit 600 800 567 700 833 511 610 sol 70 75 941 65 97 100
Lp- "o- Of 667 13,000 14,667 6,500 16,533 8,528^12,600 100

:
59 50 So 45 7S To

Jersey 557 1,033' 5C7 700 1,133 777 750 78 60 72 85 55 So 100
enusylYania 3,867 6,833 4,233 3,400 7,700 5,085 6,207 75 54 70 89 50 71 80

Lelaware 117 100 140 60 167 122 S3 85 82 117; 58 70 200

Maryland 900 867 883 433 1,167 soo 848 65 52 60 100 41 63 GO
v-.rcin’p 4,033 2,400: 5,000 1,733 5,100 4,392 4,433 SO 74 60 86' 46 63 78

'A'o 1 .ac.!'.;' 2,367 2,600: 3,433 333 4,133 2,513 3,344 7S 71 55 130 49 04 76

b-'r.iu .1 1 2,400 1,200 2, 533 1,000 3,000 1,972 2,358 98 88 75 95 49 751 80

South Carolina 247 157 200 87 267 221 196 100 126 ICO 145 85 125

Georgia 467 267 467 300 667 625 541 105 118 101 108 80 90l 117

Ohio! 1,967 6,233 3,533 1,600 4,433 5,984 2,867 93 54 67 no 63 55 100
Indiana 1,&33 2, 967 1,400 2,200 1,433 3,883 1,307 90 68 84 88 70 S3 120

Illinois 267 3,533 1,933 2,733 1,233 4,716 1,616 115 68 79 94 84 47 115

Michigan 1,400 4,100 6, 733 2,967 5, 733 3,150 4,160 102 70 50 82 49 74 S?

Wisconsin 133 1,000 66^ 1,333 733 1,473 87S 112 93 88 95 90 75 no
Minnesota 50 433 233 600 233 412 422 162 102 9,8 105 90 102 145
Iowa 67 3.167 500

1

2,367 533 3,220 1,575 130 81 101 112 97 • 70 145
Missouri 2,533 3,867i 6,400 ! 2,633 4,167 6,2S7 2,700 85 70 53 93 71 51 305

South Dakota
1

10 80 67 107 67 100 116 150 114 104 145 117 115 15C.

Nebraska 467 1,200 933 767 400 1,267 567 98 83 88 308 96 66 140
Kansas 2,200, 8001 2,233 900 1,033 2,125 1,040 78 100 71 no 95 76 130
Kentucky 1,767 2, 033 ; 3,200 2,300 3,000 4,170 2, 147 100 92 : 85 92 78 69 ns
Tennessee 1,733 967i 2,967 1,300 2,867 2,025 1,772 92 104 81 106 75 81 107

Alabama 333 233 400 300 533 532 380 90 130 100 115 9-1 95 14G

Mississippi 110 80 150 123 167 141 116 125 122 106 112 95 105 12c
Texas 133 67 167 100 167 187 156 130 12s 115 130 108 100 135
Oklahoma 400 350 567 367 500 780 275 107 120 92 122 90 94 145
AT-k.m^'" 900 1,000 1,700 1,333 1,667 1,183 1,018

:

105 115 92 102 S3 70 loe
Mou> u 140 300 300 280 300 347 256 120, 115 103 142 76 70 no

Wyoming n
7 10 10 150 138 145 180

Colorado 500 900 1,033 1,100 1,500 693 735 'iis ‘122fso 108 70 70 94

New Mexico 1131 227 250 217 300 273 119 140 119 ' 120 12s GS 87 160
Arizona S3 37 43 30 32 40 46 191 ' 195

i

204
i
217 186 170 182

Gtah.. 137 153 227 203 267 142 33 130 110 89
j

96 63 95 16C^

Nevada 53 33 87 1 53 6?! 40 16 145 151 124 132 125 135 175
Idaho 417 400 550 467 567| 573 147 99 112 85 I 98 78 S5 114-

W ashlngion 1,933 1,167 2,567 2,300 2,767 2,433 3,225 80 118 70
i

93 64 80 80
Oregon 1,267 500 1,367 1,167 1,2001 1,043 1,285 100 111 69 85; 81 75 85
California 1,533 1,567 1,900 i 1,000 2,000 1,563 1,918 1 82 92 90 ' 117) 76 85 98

United States 47,213|71,340 78,407 4S,470|84,400 76,67067,415 89. 72.1^66.3 9S.i!59.4 69.0|91.8
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APPLES—Continued.

Table 116 .—Approiimate relative production of principal varieties of apples, expressed as

percentages of a normal crop of all aj^des.

Variety.
United

States.

|J

Maine.

c

o

'S
Ci

>

i
pH

Virginia.

West

Vii’ginia.

Ohio.

Michigan.

Illinois,

'6

S

1
Arkansas.

Washington.

Oregon.

California.

11

A-rkansas (Mammoth P.ct. P.ct. P. ci. p.ct. P. ct. P.ct. P.ct. P.ct. P.ct. P.ct P. ct. P. ct}P. ct. P.ct. P.ct.

Black Twig) 0.7 0.2 0.3 3,1 0.7 0.6 0.0 0.6 1.1 0 . 9
:

2.3 0.3 0.3

Arkansas Black .9 .2 .7 .8 .1 .9 1.5 3.0 3.0 2.3 1.1 1.0

Baldwin 13.4 34.5 31. 3 17.8 2.8 5.8 15.

1

ibO 2.7 1.5 2.9 .4 7.8 12. 6 3.2

Ben Davis 13.3 9.8 5.0 6,0 11.4 15. 7 13.9 8.5 37.8 34.

2

10.8 44.1 7.4 4.9 3.9

Early Harvest
( Prince-'s Harvest) . .

.

2.S .9 .9 3.1 4.7 3.9 3.7 l.S 2.2 2.8 6.4 2.0 .8 . 7 .7

Fall Pippin 1.7 . 7 1.7 3.1 l.S 1.5 1.8' l.G 1.1 .4 2.4 •7 .8 .8 .6

Fameuse (Snow) 1.3 3. 5 2.4 .6 .1 .0 .6 3.0 1.5 .4 .0 .1 .3 . 2 .0

Gano 1.6 .3 .2 .8 .6 1.6 1.3 .3 3.8 6.5 .2 . 6.6 .8 1.0 .2

Golden Russet 1.4 1.7 2.0 2.5 .3 1.6 .9 3.7 .7 .0 1.0 .1 . 3 .6 .1

Gravenstein 1.1 2.3 .9 1.0 .1 .1 . 0 •1 .1 .1 .0 4.1 7. 3 8.9

Grimes (Grimes
Golden) 2. 2 9

. 1 2.6 2.6 4.0 5.0 1.2 4.9 3,6 2.6 2.1 1.6 .4 .1

Horse (Yellow Horse). .9 1.0 .0 .0 .0 .2 .5 2.1 1.5 .1

.TnmPhar. 3.

6

.8 1.4 1.0 1.7 1.8 2.2 9.3 10.4 2.5 3.7 13.8 4.4 1.7

j , 1
_

i
' ’

'

_

i ^ • •• d
1.6 .0 . 0 ! 2.5 .8 .3 0 .6 1.5 4.0 5.S 0 .3

McIntosh ('McIntosh
Red) .9 3.7 l.G . V .1 .1 .1 .3 .4 .1 .1 .3 .1 .1

Maiden Blush 2.0 . 3 1.0 3.

0

1.5 2.5 4.5 2.6 2,3 2.8 4. 5 1.0 . 3 ^ .4

Missouri (Missouri Pip-
pin) .8 .0 .0 .0 .2 .1 .1 .1 1.2 3,0 .5 1.4 .5 .1 .9

Northern vSpy 6.1 7.1 13.

1

11.4 .8 4.2 7.7 17.9 1,4 1.1 1.4 .5 3.8 7.4 .6

Northwestcru G rcon-
ing .9 .3 .9 .4 .0 .4 .6 1.9 .3 .3 .4 1.0 .1 .2

’.
111 ,',' i

'
i 1.9 2.9 2.2 1.1 .1 .5 1.0 5.0 1.7 .5 .1 1.1 .3 .1

Red Astrachan 1.9 3.9 2.1 3.5 .8 2.1 2.7 2.8 .8 .8 .3 .-5 1.7 2.2 3.3
Red June (Carolina
Red June) 1.6 . 7 . 3 1.8 1.3 .2 .0 1.2 1.9 4.3 2.7 1.3 1.3 1.4

Rhode Island Green-
ing (Greening) 4.7 4.1 14. S 5.

5

. 3 1.4 5.7 5.4 .8 .3 .2 .6 2.2 2.6 2.7

Romo BeautV 3.11 •li . 3 2.1 i !2 18.7 10.8 3.8 1.7 9.6 1.8 12.2 5.6 2.4
Stayman Winesap 1.5 .6 .1 1.8 5.3 1.9 1.3 .1 .5 l.S 1.9 1.7 2.7 l.S •9

T 01 man (T aim an
Sweet) 1.0 2 . 6

;

2.1 1.1 .1 . 4 .5 2.4 .3 .2 .3 .9 .0
Tompkins King

1

I

(King of Tompkins 1

Co.) 1.4 2.4' 4.1 1.5 .0 .5 .6 2.1 .1 .1 .0 2.7 5.1 l.i

tVealchy 1 2.2 5.4| 1.8 1.2 .0 1.1 1.2 3.7 1.6 1.3 .4 .i
i

1.5 1 . 1
,

.1

Wliit e Pearmain
I

(White "Winter
Pearmain) .5 .1 ,0 . 2 .2 . 1 ' .0 .2 .3 .3 .1 .6 . tV 7.5

Winesap 5.l! .5 .1 1.8 20!? 1.8 1.8 .4 5.6 6.8 14.0 8.4 7.1 2.
9;

1.4
Wolf River .9

,
1.4 .3 .3 .2 .6 ,51 1.5 .4 . 7 .3 .8 1.7 .1

Yellow B ellflower 1.4 1.7 .3 2.3 .2 1.5 1.3 1.2 .5 1.0 .6 •i 1 . 9 '

3.4| IS. 6
Yellow Newtown (Al-

!

1
1

bemarle; Newtown
1.6 .0 .2 .6 7.0 .3 .4 .3 .2 .1 .2 2. 0 !

!
11.3 28.7

Y' lew 'i ’-.mTiaiVL ’
. .

.

1.5 1.1 .3 1.7 1.5 3-2 2.1 1.4 2.1 1.1
:

3.2
’*.4

L5, 1 . 6 :

1

-2
York Imperial (John-

1

1

son Fine Winter) 2.1 .1 7.5 15.1 6.0 1.3 .3 .8 1.1 .1 . 1 . 2 .9 .1

Other varieties 10.4
1

8.9 12.8 10.2 13.4 10.1 11.0 7.4 8.2 12.5 8.2; 12 ! 5 15. 5 8.2

Total ioo.o|ioo.o 100.0 100.0 100.0 100.0 100.0 100.

0

p _o 0p 0 100. 0 100. 0
1

100 . 0
’

1

100.0 100.0

Note.—In important apple-producing States not included in table, tlie principal varieties and their
of all iu a rorn'’^ crop are:

t ' ’ Lvn K.M'^ .ll.S. 'D : ''o T.J «; rimes Golden 6.7, Winesap 6.7, Maiden Blush 5.8, Rome
Beauty 4,4, Northern Spy 4.2. North ChroZma.—Limbertwig 14.3, Winesap 12.2, Ben Davis 7.5, Early
Harvest 7.2, Horse 7.2, Red June 5.9. Tennessee.—Winesap 14.1, Ben Davis 12.2, Limbertwig 12.1, Early
Harvest 8.4, Horse 6.3, Red June 5.4. Iowa,—Ben Davis 15,E Wealthy 12.4, Jonathan 10.3, Oldenburg 8.9,
Grimes Golden 4.9, Northwestern Greening 4.3, Kansas.—Ben Davis 19.4, Winesap 15.3, Jonathan 13.8,—;„o /-<— ^ r,T.._-u .. r. -o.—

"

Jonathan 18.3, Gano 7. 8, Rome
'^-'ening 9.3, Gravenstetn 5.7,

W f
J

X’t VJ4. i;AA.wi.ix t. -»- • - ' K'i. JU/Of V AO V Y XO. Uj Jonathan 9.4, Wealthy 6.2,
Oldenburg 5.8, Grimes Golden 4,8,Missouri Pippin 4.2, Gano 4.0, Wisconsin.—Oldenburg 14.7, Wealthy
13.7, Northwestern Greening 11,1, Eameuse (Snow) 8,0, Wolf River 7.5, Ben Davis 5.1, Golden Russet 4,2.
Maryland.—'B qti Davis 17.0, York Imperial 16.2, Baldwin 8.8, Winesap 7.6, Stayman Winesap 7.^ Arkansas
4.4, Early Harvest 4.2. New Jersey.—Baldwin 25.2, Ben Davis ll.S.Rome Beauty 5.0, Early Eiarvest 4.7,
Rhode Island Greening 4.8, Northern Spy 4.2. FermoTiZ.—Baldwin 15.1, Rhode Island Greening 12.8,
Northern Spy 12.0, Fameuse (Snow) 8.1, McIntosh 6.1, Ben Davis 5.6, Yellow Bellflower 4.2. Connecti-
cut—’BMwm 42.2, Rhode Island Greening 16.9, Golden Russet 5.2. New Hampshire.—'Bald'wm 51.9,
Rhode Island Greening 5,9, Northern Spy 5.2, McIntosh 4.4. 7da?io.—Jonathan 21.3, Rome Beauty 16.6,
Ben Davis 13.1, Gano 7.8, Winesap 4.6. Oklahoma.—Ben Davis 25.8, Missouri Pippin 12.1, Jonathan 8.2,
W^inesap 8.1, Arkansas P.lack 5.6, Gano 4.0. Georgia.—Horse 14.3 .Ben Davis 12.2, Red June 10.0, Lhnher-
twig 8.8, Winesap 7.6, Early Harvest 6. 1, Arkansas Black 4.6.
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PEACHES.

Table 117 .

—

Peaches: Production^ and prices Sept. 15, hj States, 1910-1916.

State.

Production, bushels (000 omitted). Farm price- per bushel (cents ).

19161910 1911 1912 1913 1914 1915 1916 1910 1911 1912 1913 1914 19151

1 44 3 24 190 laD cno
6S 97 51 105 31 152 66 220 ISO 130 “^26

i;’> K' [ IS 22 16 29 14 29 14 175 170 103 1 4ft

249 128 263 142 335 134 200 147 9G 190
New York 1, 702 1,536 1,400 1,742 530 2,106 1,23S 137 142 160; 140 IGO 90 140

New Jersey 810 440 638 483 1,140 1,275 6S9 128 175 135 150 98 70 160
Pennsvlvaiiia 1,533 1,096 660 922 1,541 2,044 1,069 137 ISO 1S6 ISO 125 SO 150

810 249 521 312 608 842 346 125 39 150
Naryland 1,080 492 672 480 1,032 1,248 600 91 138 140 105 98 35 L50
Vii'ginia 1,075 318 1,058 312 911 1,358 6G0 99 138 96 150 100 SO 128

West Virginia 59S 230 7SS 132 8S6 1,164 520 112 154 112 210 105 75 150
North Carolina 1,955 437 2,093 59S 1,863 1,955 897 So 124 93 120 95 90 13S
South Carolina. 1,204 649 1,020 405 1,165 8G4 545 102 12s 105 125 110 100 105
Georgia 5,395 2,145 6, 175 1,950 5,785 5,330 3,510 102 140 101 130 100 100 155

Plorida 178 126 190 112 188 177 119 100 150 100 100 200

Ohio 1,239 1,735 1,055 931 1, 653 2,44S 1,350 160 140 144 200 140 97 155

Indiana 703 1,147 ISo 1,276 1.128 648 888 137 118 169 130 110 120 135
Illinois 140 2,310 82 1,998 1,755 874 780 165 84 146 115 105 110 150
Michigan 1,215 2,228 700 1,539 1,247 2,360 2,010 139 111 165 150 140 97 124

Iowa 16 240 24 632 472 112 64 217 152 133 135 135 150 200

Missouri 1,440 2,700 900 4,320 3,780 3,300 1,080 108 9S 107 93 90 85 105
Nebraska 150 36 240 210 192j 120 30 133 125 156 150 150 140 225

Kansas 2,432 851 2,016 875 1,760 2,442 150 105 124 100 150 120 100 ISO
Kentucky 770 770 1,210 1,430 1,980 1,320 8801 121 109 94 90 75 95 110
Tennessee 1,440 360 2,820 1,140 2,640 2,460 1,080 92 125, 77 110 - 7S 80 95

Alabama 1,9S0 840 1 2, 760 1,140 2,310 2,640 1,110 85 100, 100 100 100 90 100

Mississippi 1,340 460
[

1,800 1,020 1,440, 1,540 975 98 121 96 98 85 S3 88
Louisiana 4SS 190 ' 693 460 356 456 567 100 83 150 110 100 SS 75

Texas 3,400 1,204 4,140
!

2,107 1,1961 4,081 2, 860 1061 148 97 120
1

140 87 100

Oklahoma 1,460 656 2,121 860 220 ! 2,408 230 95 128 68 120 130 57
:

120

Arkansas 2,000 2,346 4,524 3,120; 3,180 5,940 2,340 * 100 107 78 90 87 63 87
Colorado 346 363 1,035 360l 1,025 650 405 180 175 100 124

i

60' 125
i

125
New Mexico 50 86 84 52 106 154 40 128 85 137 150 1 130 65

1

170
Arizona 42 51 54 57 60 CO 60 1 225 215 200 t 1751

1
200

Utah 195 208 323
1

28? 380 212 84 uo\ issl 106 115
i

95 125

Nevada 2 10 10 8 9
rj

1

1
1

'

120
Idaho 60 81 i 112 92 120 162 25 1541 134i 120j 100 70 ”165

Washington 348 320 445 446 4S6 566 4151 90 106 76 110
!

96' 80 96
Oregon 317

I

190 292 311 387 432 2761 137 174' 133 130 110 84 100
California 9, 765 I 7,412 9,308 7,150 10,387 9,768 8,808 103 111 94 1S2 SO' 55 80

United States.. 48,171 34,880 52,343
1

39.707154,109,64,097
1 1

36,939 107.9ji22.

1

102.0 131.6 97.7, 00CO jlH.O

HOPS,

Table 118 .

—

Hops: Area and production of undermentioned countries, 191S-1915.

Country.

Area. Production,

1913 1914 1915 1913 1914 1915

NOhTH AMEEICA.

United States 1

Canada

Total

Acres.

8 1, 164

Acres.

C)h
AerfS.

8
Pounds.

62,898,718
SI, 20s, 450

Pounds.
43,415,352 1

Q) :

Pounds.
59,320,295

(2)

64, 107, 168

1 Commercial movement for years beginning July 1. 2 No official statistics. s Census of 1910.
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HOPS—Continued.

Table IIS.—Hops: Area and production of undermentioned countries, 1913-1915—Con.

Countryo

Area. Production.

1913 1914 1915 1913 1914 1915

EtmoPE.

Austria-Hungary

:

Austria

Cro IB. 0. CJii i

Acres.
60, 149
5,444

751

Acres.
145,664
(")

C)

A ores.

(0
C)

Pounds.
19, 102,859
4, 623, 928
292,991

Pounds.
136,252,442

(2)

C)

Po'dsAs.
17, 857,200

2, 755, 750

C)

56,314 C) 24,019,778

Belgium
Prance
Germany ...

Bussia
United Kingdom: England

—

Total

5, 943

7,292
66,836
(=)

35,676

6, 140
6,748
68,410
C-)

36,661

(2)

6,511
58,654
(2)

34,744

7,395,331
8,028,492

23,408,222
16,973,016
28, 631, 792

7,560,000
7,034,438

51,227,408
14,083,992
56,812,896

G)
5,303,130

32, 100,251
(2)

28, 516, 20s

108,456,631 Il72,971,l76

AUSTEALASIA.

Australia:
Victoria
South Australia
Tasmania

Total

Grand total

131
5

1,247

117
0

1,353 C)

155,344
2,240

1,920,576

107,632
4,480

1, 554, 560

C)
C)
C)

1,3S3 1,473 C)
j

2,078, 160 1,666,672
I

174,641,959 1

1 Galicia and Bukowlna not included. 2 No official statistics.

Table 119.—Hops: Total production of countries named in Table 118, 1895-1915.

lear. Production. Year. Production. Year. Production.

LS95
Pounds.
204.894.000
168.509.000
189.219.000
166.100.000
231.563.000
174.683.000
201.902.000

1902
Pounds.
170.063.000
174.457.000
178.802.000
277.260.000
180.998.000
215.923.000
230.220.000

1909
Pounds.
128. 173.000
188.951.000
163.810.000
224.493.000
174.642.000

IS36 1903 1910
p,97 1904 1911
IS'jS 1905 1912
1393 1906 1913
1300 ! 1907 1914
1901 1908 1915

Table 120.—Hops: Wholesale price per pound, 1912-1916.

Bate.

New York. Gincinnati. Chicago. San Francisco.

Choice
State.

Prime.i
Pacffic

coast, good
to choice.

Sacramento
Valley,
choice.

Willamette
VaUey,
choice.2

Eastern
Washing-

ton^ choice.

Low. High. Low. High. Low. High. Low. High. Low. High. Low. High.

1912. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts.
Jan.-Jime 37 56 41 49 40 50 40 50 38 50 36 50
July-Bec.. 22 42 22J 34 20 30 17 m m 21 is;^ 21

1913.
Jan.-June 17 32 18 23 15 24 18 20 19 21 19 21
July-Bec 17 48 18 32 17 31 18 28 18 30 19 30

1914.
Jan.-Jnne 36 ,

48 21 27J 18 27 16 28 16
j

30 16 30
July-Dee... 23 50 13i 22 13 22 10 19 11 20

!

10 i

j

20

1 Choice 1912-1913.
2 1912 quotations are for all grades. Called “Oregon” hops in 1916.
s Called ashington'^ hops in 1916.
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HOPS—Continued

.

Table 120.

—

Hops: Wholesale price per pound, 1912-1916—Continued.

Date.

New A ork. Cmcinnati. Chicago. San Francisco.

tern
aing-
Iiolce.

Choice
State.

Prime.
Pacific

coast, good
to choice.

Sacramento
Valley,
choice.

Y/illamette
Valiev,
choice. 1

Eas
Was

ton,“(.

Low. High. Lov,’-. High. Low. High. Low. High. Low. High. Low'. High.

1915. Ct$, Cts. Cfs. Cfs. Cts. Cts Cts. Cis. Cts. as. e’fr. CIS.

January 21 25 17 17 12 ,
15 11^ 121 12 13 11 12

February - 16 23 16-> 16^ 12 ' 16 11?; i
14 12 15 11 :1

March 16 ' 17 17 17 12 16 13 15 14 16 13 n
April 15 17 17 17 12

,
18 9 15 10 16 10 1.3

Miiy 13 15 17 17 11 15 9 10 10 11 10 ii

June 13
1

14 16 16 10
i

13 9 10 10 11 10 j i

Jan.-June... 13 25 16 17 10 : IS 9 15 __10 16 10 15

July 13 14 16 16 10
;

14 9 3 12 10 3 12} 10 ^ ] a

August 13 14 16 16 12 ' 16 in 14 11-V 16 11 17

September 13 330 16 16 12 '

16 13 14 15“ 16 14 15

October 28 30 15i- lot 12 15 9 14 11 IG 10 13

November 28 30 lo.V 15?? 12 1 16 8 11 11 13 10 13

December 26 30 16 16“ 12
1

16 ih 11 10 13 10 1 13

Juiy-Dec.. 13 30 15^ 16 10 ' 10 Ih 14 10 16 10
1

1916.
Jormriry r--- * 24 97 14

1

16 7h 11 9 12J 9 12^
Febn^aiy 24 25 14

'

16 11
i

10 , 12| 10 12}
Me rch 22 23 15 17 8 11 ‘ 10 12.4 10

!

12}
Ann] 19 23 15 17 8 11 10 12| 10 121

Miw 18 20 14

:

16 8 11 10 124 10 12^.

June 20 22 14
!

16 8 11 10 m 10 124

Jan.-June 18 27
i

17 n 11 9
i

124
i 9

j
!

12}

julv 16 21 14 . 16 8 11 10 12| J 10 124

Anaust 15 IS 13 ' 15 8 11 10 I2I 10 ' 12^

Sftpl ember. 3 28 12 14 8 34 7 14 8 13“

October..., 353 14 18 13 14 13 14 12 23

November 49 53 11 ' 17
1

10 14 9 11 8 14

December 47 50 10 16
!

10 14 9 11 7 14

July-Dee 15 65 1

10
;

18 8 14 7 14 8 13

1 Called “ Oregon hops in 1916. * Called Washington hops in 1916. ® New crop.

Table 121.—Hops: International tradcy calendar years 1913-1915,

[Lnpulin and TiopfenmeTil (hop meal) are not included with hops in the data s1io\to. See General note/'
Table 10.]

EXPORTS.
[000 omitted.]

Country. 1913
1914

(prelim.).
1915

(prelim.).
Country. 1913

19i4
(prelim.).

1015
(prelim.).

Austria-Hungary. .

.

Belgium

Founds.
15,308
5,908
340

Founds. Pounds.
Russia

Founds.
3,873
3,263

! 25,701
306

Founds.
25-1

Found
2M)

United Kingdom...
United States

1,117
1

928
France 212 1,259

i

11,056 20, 865
14, 209

' 2,704
498

Other countries.

,

5 44
j

i

1,3011

;l;nd

1

4^
j

Total 70, 19S ' 14,373

j

389

IMPORTS.

'

A;:. I ' i.L-lb.ingar:'...

n^'nV'rijcTi'.

I-’ L’.-a SooThAirica
Canada
Benmarh
France
Germany

1,511
1, 150
6,975

162
484

1,723
751

4,655
5,541

1,058 Netherlands
Russia
Sweden

iis
442

1,613

141
458
955

Switzerland
United Kingdom...
United States
Other countries

Total
2,358 102

4,085
1,165
1,018
1,125

27,562
7,333 i

4,929

3,287
235

1,428
1,420
9,362
7,483
3, 147

70,149 : 31,951
j

967
22,327
6,767
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Table 122 .-—Beans: Area and 'production of undermentioned countrus, 1913-1915.

Country.

NORTH AMERICA.

United States

Canada:
Kova Scotia
K6\v Brunswick- . . .

,

Quebec
Ontario
British Columbia...

Total Canada

SOUTH AMERICA.

Argentina
Chile

EUROPE.

Austria-Hungary:
Austria *

Hungary ®

Croatia-Slavonia ^

Do 7

Total Austria-Hungary.

.

Belgium s

Bulgaria 8

Denmark^
Trance
Italy
Luxemburg
Netherlands
Eoumania ^

Do. 7

Bussia: 9

Russia proper
Poland
Northern Caucasia

Total European Russia.

.

Serbia
Spain
Sweden

United Kingdom:
England
Wales
Scotland
Ireland

Total United Kingdom.

.

ASIA.
India:

British <

Native States.

Total India.

Japan...
Formosa ^

Russia (9 governments)

AIRIGA.

Algeria
Egypt....

A-rea. Production.

j

1913 1914 1915 1913 1914 1915

j

A CTtS.

iso;-, 000
Aeres.

CO

Acres.

C)

Bushels.
111,251,000

Bushels.

C)
Bushels.

(-)

1,000

0
5,000
40,000

(U

1,000

C)
5,000

38', 000

(Q

1,000

C)
5, 000

37,000

22,000
4,000

97, 000
670, 000
8000

18,000
6,000
89,000

684,000

15,000
6,000

103. 000
600. 000

47, 000 44,000 43,000 801,000 707,000 703, 000

65. 000
85.000

72,000
76,000 8

C“)

1,551,000
(2)

1,377,000 1,876,000

664. 000
28,000

1,471,000
000

411.000

6 265,000
(“)

s

(2)

U)

8.725.000
393.000

7.865. 000

337. 000
1.760. 000

5 4,989,000

C)

i

(2)

S
S

2,508,000 19,080,000

20, 000

212, 000
8 10, 000
583. 000

2.838. 000

3,000
60, 000
108.000

1.366.000

(-)

(;)

547.000
2. 705.000

C)
59,000
161.000

1.409.000

8
7.000

(2)

2.702.000

C)
58.000
186,000

1.455. 000

514.000
2,482, OCO

255.000
10.235.000
23. 159. 000

61,000
1,821,000
1.303.000
4.454.000

211,000
9.354.000
16,997,000

1,94^000
2. 122.000
3,666,000

(“1

192,000

24,629,000

c]
1.793.000
3.573.000

1,111,000
25,000

i
6,000

1,175,000

C)
9,000

1

1,157,000 12,199,000
439,000
79,000

8,482,000
U)
94,000

8,304,000

1

1,142,000 j 12,717,000

;
U)

' 1,139,000
5,000

1,149,000

1

6,000
1,1^,000
0

1

11
,
737,000

j

164,000

(2)

12,527,000
75,000

13,217,000
148,000

1

' 258, 000

i
1,000
6,000

1

1,000

1

' 283,000

1

1,000
6,000
1,000

257,000
1,000
5.000
1.000

7,517,000
31,000
230,000
64, 000

8,907,000
36.000

243, 000
57.000

!

7,353,000
29.000
201,000
42. 000

266,000 1 291,000
i

264,000 7,842, 000 9, 243, 000 7,625,000

11,707,000
!

3,522,000 1

8,950,000

U)
13,757,000

C)
19124,096,000

U)

!

1069,888,000

(
2
) 1

ii>141,755,000

, 15,229,000 !

i
t

. 1,618,000
86,000
3,000

1,570,000
92,000
3,000

C)

i
20,906,000

703,000
18,000

25,927,000
681,000 1

36,000 '

(2)

(2)

496,000
C)
445,000

0
647,000

(2)

(2)

1 Census for 1909. . s Galicia and Bzikowina not included.
2 No official statistics. « Grown alone.
E Less than 500 acres. 7 Grown with com.
' Includes other pulse. 8 1912 figures.

9 Includes lentils.
19 Incomplete.
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BEANS—Continued.

Table 122.—Beans: Area and p'odnciion of iindermcniiontd counirics, lOlAlOlo—Con.

Area.
!

I'roduction.

Country.

19i:3 1914
1

1915 ' 1911 1914 1915

AUSTRALASIA.
1

Australia: i Acres.
1

Acres. '< Acres. I Pounds. Pounds. Pounds.
Queensland C) (-) !

(-’) 2,000 1,000 (A
New South \\'ales (") (-)

!
C) 1

16,000 10,000 (C
Victoria 12, 000 13,000 ' 240.000

134.000
2 :54,000 CC

17,000South Australia
1

9,000 9' 000 1 10,000 , 112,000
AVestem Australia 1,000 2,000 ' 2,000 '

8, 000 7,000 6,000
Tasmania 17,000 15,000

;

(Q 1 476, 000 301,000 C)

Total A-uslralia 10,000
,

39,000
'

876,000
1

068, 000

1

^ Includes peas.

Table 123.-

‘Lcs

—Beans:

s than 500 acres.

WLoIcsale pru

“ No o.Te

e per hv slid
^
1012

ial stati lies.

'-1016.

,

Date.

Dul ion. ( Inca go. Detroit. San Prancisco.

Pea. Pea. Pea.
Small white
(per 100 lbs.).

Low. High. Love. High. Low. High. Low. High.

1912. Dolh Polls. Polls. PoLh. Polls. Poll'. Polls. PolU.
Jan .-.Tunc 2. .55 3.05 2 35 2.08 2.32 2.70 4 00 4.75
Julv-Dec 2.55 3. 10 1.90 3.20 2.15 2.70 4.00 4.80

1913.

Jan.-Tunc 2 35 2. 00 1.25 2.50 l.SO 2 20 4.50 5.85
Julv-Dec 2.15 2.40 1.15 2.25 1. 75 2.05 4.50 5.85

1914.

Jan.-Jiuio 2.10 2.35 1.60 2. 30 l.SO 2.10 4.7.5 5.50
July-Dec 2.15 3.10 1.95 3.10 I. So 2. 90 4.00 6.00

1915.
January 2.95 3 25 2.40 3.25 2. 70 3.05 4 50 5.50
February 3.30 3.50 3.00 3.50 3 00 3.20 5 . 50 5.70
March 3.15 3.40 3.00 3.50 2. So 3.05 5. 50 5.70
April 3. 10 3.30 2. SO 3.25 2.15 3.00 5.50 5.70

3.20 3.30 2.90 3.25 3.00 3.05 5. 50 5.70
June 3. 15 3 30 2.95 3.25 • 2.90 3.10 4. So 5.70

Jan.-June 2.95 3.50 2.40 3 . 50 2-70 3.10 4.50 5. 70

Julv 3.00 3.15 2. 62 3.25 2,65 2.90 4.85 4. 85
August 2. 85 3.15 2. 62 3 00 2 60 3.00 4.50 4. 85
September 3.20 3.30 2.62 3.25 2.95 3.10 4.50 4.60
October 3.10 3.90 2 75 4.00 3-15 3.50 4.60 5.50
November 3.75 4.10 3.25 4.10 3 30 3.60 5.50 6.15
December i 3.95 4.10

j
3.70 4.10 3. 55 3.60 6.10 6.40

July-Dec 1 2. 85 4.10
!

i
2.02 ^ 4.10 2.60 i 3. GO 4-50

j

1 G.40

1916
January 3.95 4.10 1 3.85 4.15 3 . 55 ! 3.70 6.35 6.40
Felnuarv 3.90 4.10 3 . 55 4. 15 3.60

:
!

3.70 6.35 1 6.40
March 3.80 4.00

!

3.45 : 4.60 3.50
i

3.05 6.35 6.40
April 3 . SO 4.10 ' 3.00

i

4.60 3.65
j

1 3.75 6.25 ‘ 6.65
May 3.80 4.35 3.50 4.25 3.80 I

4.10 6.65 7.25
June 4.00 5.85 3.75 8.00 4.10 6.00 7.25 11.50

Jan.-Time 3.80 5.85
1
1

3.00
j

8.00 3.50 ‘ 6.00 ! 6.25 11.50

July sToiT 6.50 5.00 8. 00
!

.5.50
1

T.OO 10.00 11.00
August 4.50 6.00 5.00 7.00 5.50 5.75 7.50 10.00

September 4.50 5.75 5.00 6. 25 4.90
1

5.75 8.00 8.50
October » 4.50 6.75 5.40 6. 25 4-90 6.50 7.50 0.50
November , 6.75 7.25 6.50 7.50 6.00

!
6.75 9.50 10-50

December 6.50
[

7 . 25 6.40 7 50 5. 75
1

6.40 10.50 10.50

July-Dec 4.50 7.25
1

5.00 8.00 4.90
1

7.00 7.50 11.00

54159^~tbk 1916 41



642 Yearbook of the Department of Agriculture.

PEAS.

Table 124.—Peas: Area and production of und&iinentioned countries^ 1913-1915.

Country.

KOPuTH AMERICA.

United States

Canada:
Prince Edward Island.

Nova Scotia
New Brunswick
Quebec
Ontario
Manitol >a

Saskatchewan
AD^erta
British Columbia

Total Canada

SOUTH AIiIERICA.

Chile k

EUROPE.

Austria
Hup "rr *

i roAL.-^l'A oi..<5

Belgium
France ®

Italy <

Luxemburg c

Netherlands
Roumania 6

Russia:
Russia proper
Poland
Northern Caucasia

Total Russia, European.

Serbia
Spain 4

Sweden

United Kingdom:
England
Wales
Scotland
Ireland

Total United Kingdom .

ASIA.

Japan,
Russia (9 Governments)

AFPvICA.

Algeria

AUSTRALASIA.

Australia
New Zealand-..,

Area. Production.

1913 1914 1915 1913 1914 1915

Acres.
1 1,305, 000

Acres.
(2)

Acres.

CQ
Bushels.

1 7, 129, 000
Bushels.

CO
Bushels.

(2)

ooo

o

o

o

o

o

ooo

O

U)
U)
(=)

24, 000
179,000
(2)

U)
(“)

1,000

(^)

(3)

(2)

24, 000
169, 000

(U
(3)

(3)

1, 000

2, 000
7, 000

11,000
451, 000

3, 431, 000

3. 000
4.000

10, 000

432, 000

2, 864,000

1,000

3.000
7. 000

404, 000

3,007, 000

7. 000
8. 000

35, 000
8, 000

41, 000

9, 000

9, 000

39, 000

219,000 206, 000 196, 000 3, 952, 000 3, 362, 000 3, 479, 000

So, 000 27, 000 (2) 501, 000 373, 000 (2)

(')

30, 000

10, 000
7 12, 000
00,000
(")

2, 000
6S, COO
61, 000

ui
(^)

(2)

61,000
r2)

(2)

65. 000
56. 000

U)
(-)

(2)

(2)

U)
(2)

(^)

61, 000
45, 000

426. 000
117.000

7 400, 000

1. 178. 000

4. 167. 000
2S, 000

1. 488. 000
1. 076. 000

C)
G)
(2)

G)
1,116,000
3. 698. 000

(2)

1.871.000
869, 000

(^)

(2)

(2)

(0
(2)

3, 020,000
(2)

(2)

755,000

2,265,000
367, 000

5,000

2, 183, 000

U)
5. 000

1, 792, 000

3, OOO

26, 930, 000

5, 776, 000
82,000

17,329,000
(2)

72,000

12, 744,000
(2)

72, 000

2, 637, 000 32, 788, 000 1

(2)

1,244,000
56, 000

,

(‘)

1,268, 000
57, 000

(2)

1, 346, OOO
(2)

70, 000
9,298, 000
1,317, 000

(2)
!

(2)

11,016,000 11,382,000
717,000 1,150,000

127,000
(3)

(3)

(=>)

129, 000
(•B

U)
U)

98, 000

8
(')

1 3,470,000
10,000
5. 000
7. 000

3,063, 000
10,000
5. 000

9. 000

2, 461,000
8, 000

3. 000

6. 000

128, 000 130, 000 98, 000
! 3,492,000

1

3,087,000 2, 478, 000

106, 000
75,000

121,000
82, 000

ro
CQ

1, 935, 000
775, 000

2,163,000
995, 000

(2)

(2)

7 26,000 (^) 7 277, 000

p)
20,000

U)
14,000

(^)

13,000
(51

524, 000
CB
453, 000

U)
367, 000

1 Census for 1909.
2 No official statistics,
® Less than 500 acres.
« Includes chick-peas, lentils, and vetches.

6 Included under beans.
<5 Includes lentils.
7 1912 figures.
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SUGAR.

Table 125.—Sugar: Production in the United States and its possessions, 1856-57 to
1916-17,^

[Data for 1912-13 and subsequently beet sugar^also L<^ui'=:a-"a and H"‘vraq sugar, estimated by United
States Department of AgUou’-^iirf : Porto Rico, by In- u. ki.~ of Porto Rico; Philippine
Islands, exports for

:
I'-i j one 30. For soT-ce- o. d t a . :.ears, see Yearbook for 1912,

p. 050. A short ton is 2,00u pounas.]

Cane sugar (chiefly raw).

Year.

Beet
sugar

(chiefly

refined).
Louisi- Other
ana. States.a

Porto
Rico.

Hawaii.
Philip-
pine

Islands.s

Total.

Ayerage;
1S56-7 to 1S60-61

.

1861-62 to 1865-66
1S66-67 to 1870-71
1871-72 to 1875-76
1876-77 to ISSO-SI
1881-82 to 1SS5-S0

{Short tors. Ishortfonsr'Shorttors.\

269
448
403
470
692

132, 402
74, 036

44, 768

67, 341

104, 920

124, 868

5,978
1, 945

3,818
4,113
5,327
7, 2S0

1

Short tons Short tons.
75,364
71, 765

96, 114

87, 606 U)
76, 579 27, 040

87,441
1

76, 075

ISJiorttons Short tons.

46,446
54, 488
81, 4S5

119, 557
169, 067

189, 277

260, 190
202, 503
226, 033
279, 020
3S3, 403
485, 633

18S6-S7 to 1890-91 .

.

1891-92 to 1895-96 .

.

1896-97 to 1900-1901
1901-2 to 1905-0
1906-7 to 1910-11...

1901-

2.

1902-

3

1903-

4

1904-

5.

1905-

6.

1, 922
19,406
58, 287

239, 730
479, 153

163, 049
268, 655

282, 399
352, 053
348,544

184, 606
218, 406
240,604
242,113
312, 921

360, 277

368, 734

255, 894

398, 195

377, 162

8,439
6,634
4, 405

12, 126

13, 664

70, 112
63, 280
61, 292
141,478
282, 136

125, 440

162, 538
282,585
403, 308
516,041

186, 129

286, 629

134, 722

108,978
145, 832

555, 091

807, 142

823, 690
1, 257, 673

1, 785, 370

4, 048
4,169

22, 176

16, 800
13,440

103, 152

100,576
138, 095
151, 088
214, 480

355,611
437, 991

367, 475

426, 248

429, 213

75, 011
123, 108

82, 855

125, 271

138, 645

1, 082, 705

1,252,984
1, 107, 100

1, 359, 715

1, 485, 861

1906-

7.

1907-

8..

1908-

9.

1909-

10.

1910-

11.

483, 612
463, 628
425, SS4
512, 469
510, 172

257. 600
3S0, 800
397. 600
364,000
342, 720

14,560
13, 440
16, 800
11,200
12,320

206, 864
230, 095
277,093
346, 786

349, 840

440, 017
521,123
535 , 156

517, 090

566, 821

132, 602
167, 242
123, 876

140, 783

164, 658

1, 535, 255

1, 770, 328

1, 776, 409

1,892, 328

1, 946, 531

1911-

12

1912-

13

1913-

14

1914-

15

1915-

16

1916-

17 (preliminary)

599,500
692, 556
733, 401
722, 054
874,220
918, 800

352,874
153, 573

292, 698

242, 700
137,500
304,700

8,000
9. 000
7, 800
3,920
1,120
7.000

371,076
398, 004
351, 666
346,490
483,590

595,038
546,524
612, 000
646, 000
592. 763

205, 046
234. 000
235. 000
206, 000

344, 000

2, 131,534
2, 033, 657

2,232, 565

2, 167, 164

2,433,193

1 Census returns give production of beet sugar for 1899 as 81,729 short tons; for 1904
,
253,921; 1909, 501,682;

production of cane in Louisiana for 1839, 59,974 short tons; 1849, 226.001 hog"'i'cr i"; 1 ®'0. 221,726 hogs-
heads; 1869, e 1879, 171,706 hogsheads; 1889, 146,062 sh e i >; UvS 2>,-97 short tons;
1899, 159,583; and 1909, 325,516 short tons; cane sugar in other States, 1839, 491 short tons; in 1849, 21,576
hogsheads; in 1859, 9,256 hogsheads; in 1869, 6,337 hogsheads; in 1879, 7,166 hogsheads; in 1889, 4,580 short
tons; in 1899, 1,691 and in 1909, 8,687 short tons.

2 Includes Texas only, subsequent to 1902-3. Unofficial returns.
3 pv'-.nRy for ^'oars ending Jmie 30.
< i 'o'-ii-lcte o.-'ii'. not available for this period. Production in 1878-79, 1,254 short tons; in 1879-80^ 1,304

short tons.
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Table 12G.— beets and hcci sugar: Production in the United States, 1911-1916,

[Figures for 1916 are baseJ upon returns made before the end of the season, and are suljjert to revision.]

State and year.i

Number

of

factories.

Average

length

of

cam-

paign.

Sugar

made

(chiefly

refined).

Sugar beets used.
.Analysis of

beets.
Recovery of

sucrose. 4

w
0

Area

h
a
r
-

vested.

Average

yield

pel

acre.

Quantity

worked.

Average

price

per

ton.

Percentage

of

sucrasc.2

T:
oi
c
0 A
^ Pi

.T^
'0

£

o‘o

B
Percentage

of

total

sucrose

in

beets.

iYu-m- Short Short Short Per Per Per Per Per
California: her. Days. tons. Acres. tons. tons. Dolls. cent. cent. cent. cent. cent.

1916 11 243, 800 144, 200 10.0 1. 439, 000 6.44 16.9

1915 11 97 195^ 343 122, 737 10.2 1 : 249,111 5. S6 17. 82 S2. 05 15. 64 87. 77 2. 18

1914 10 97 169,004 104, 000 10.4 000to 000 5.68 IS. 46 82. 70 15.62 84. 62 2. 84

Colorado:
1916 14 261, 200 1S9, GOO 10.6 2, 015, 000 6.36 13.0

1915 14 104 273; 780 171,222 11.0 1,888,860 o.SS 16.53 84.84 14.49 87. 06 2.04

1914 13 96 220, 799 135, 400 12.6 1, 706, 300 5. 68 15. 35 84. 22 12. 94 84.30 2.41

Idalio:

1916 0 54, 100 45, 100 9.5 427, 000 5. 78 12.7

1915 4 ioo 5i; 225 35, 068 9.7 339, 859 5 . 0s 17. So 87. i4 15.07 S4.43 2. 78

1914 4 78 39,613 25, 300 10.5 264, 400 4.96 17. 78 87. 74 14. 9S 84.25 2.80
Michigan:

1916 15 81,600 99, 300 6.

1

604, 000 6.06 13.5

1915 15 78 129', 997 122, 000 8.2 997
;
972 5.91 15. 45 84. 08 13.03 84.34

1

Z42
1914 15 68 110,630 101, 300 8.5 857, 100 5.23 15. 78 82. So 12.91 81.81 2.87

Ohio:
1916 4 22,500 24, 600 7.5 1S3, 000 12.3

1915 4 SO 33,472 25, 684 10.9 279, 427 5.29 14.19 81.99 11.98 84.43 ! 2.2i
1914 3 5b 21, 425 17,800 10.4 184, 700 5. 04 14.50 S3. 82

;

11.60! SO. 00 2.90
Utah:

1916 11 116, 400 72, 700 13.0 941, 000 5.67 ' 12.4
1915 S 96 85; 014 56, 226 11.2 629; 204 4.91 16.43 80. 06

,

13.51 82. 23 2. 92
1914 7 100 78,619 41,300 13.7 564, 600 4. 79 17. 03 So. GO 13. 92 81.74 3.11

Other States:
1916 6 14 139, 200 104, 500 10.2 1, 062, 000 6.07 13.1
1915 11 84 105, 3S9 78, 364 9.8 5.67 16. 08 84, 24 13. 76 84. 00 2. 62
1914 8 76 81, 964 58, 300 10.8 629

;
500 5.67 15.80 83.35 13. 02 82.40 2. 78

PTnited States:
1916 74 918, 800 680, 000 9. 81 6, 671, 000 6. 17 13.

8

1915 67 92 874, 220 611, 301 10.1 16, 150, 293 5.67 16.49 84.38 14, 21 86.17 2. 28
1914 60 85 722,054 483, 400 10.9 15, 288,500 5.45 16.38 S3. 89, 13. 65 83.33 2.73
1913 71 85 733,401 580, 006 9.76 5, 659, 462: 5.69 15. 78 83. 22 12. 96 82.13 2.82
1912 73 86 692,556 555, 300 9.41 5,224,377 5.82 16.31 81. 49

'

13 2 !) SI. 12
1

3.05
1911 66 94 599,500 473, S77| 10 . 68 5,062,333 5.50 15.89 82. 21 11. S4 74.51 4.05

1 Acreage and production of beets are credited, as in former reports, to the State in which t!m beets were
made into sugar.

2 Based upon weight of beets.
3 Percentage of sucrose (pure sugar) in the total soluble solids of the beets.
^ Percentage of «-rA r. '"u: ’/ extracted by factories.
5 Percentage o u l ‘upon weight 'of beets) remaining in molasses and pulp.
® Includes 3 factories in Nebraska, 3 in Wisconsin, 2 in Vv''yoming, and 1 each in Imnana, Illinois, iXinne-

sota, Kansas, Montana, and Oregon.

Table 127,—Cane-sugar production of Louisiana, 1911-1916.

[Figures for 1910 are from returns made before the end of the season, and are subject to revision.]

1

Year of cimo bar-
! f
' tion.

I

Sugar
made.

Average
sugar

made, per
ton of
cane.

1

Cane used for sugar.
j

Molasses made.i

Area.
Average
per acre.

Production. Total.
Per ton
of sugar.

1911
1912
1913
1914
1915
1916

Humber.
188
126
153
149
130
148

Short
tons.

352,874
153,573
292, 698
242.700
137,500
304. 700

Pounds.
120
142
139
152
135
146

Acres.
310.000
197.000
248.000
213.000
183.000

Short
tons.

19

11

17
15
11

Short
tons.

5,887,292
2, 162, 574
4.214.000
3.199.000
2.018.000 :

4,172,000
1

Gallons.

35,062,525
14,302,169
24,046,320
17,177,443
12,743,000 !

Gallons.
99
93
82
71

93

1

1 Figures for molasses, 1911-1914, are as reported by the Louisiana Sugar Planters’ Association: figures for
1915 as reported by Bureau of Crop Estimates, U. S. Department of Agriculture.
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Table 128.

—

Cave-sugar 'production of Hairaii, 10LJ-I016.

i

i

Cane used for sugar.
|

Average
extraction of sugar.

Island, and
year en^ng

Facto Average
Total
are i in

ries in
opera-
tion.

length
of cam-

Sugar
made. Average

1
Per

Sept. oO
1
paign. Area har- yield Production. Cm-UC. Per cent short

vested. per
1

of cauc. tOTi of

1

acre. eaiio.

iVli'72-
! Slwrt

j

Short Short 1

Hawaii: bcr. Daifs. ions. Acres.
1

tons. tons. Acres. Per cent. roinds.
1910 ' 179, 197, 130 5.^627 1,713,759 98, 7S7 11.50 230

1915 19(1 240.300 50;800 41
!

2,099,000 100 200 11.45 229

1914 ?3 I 174 213,000 51,000 3G 1.854.000
1.703.000

11. 49 230

1913 24 170 197, 212 53, 600 32 11. oS 232

Kauai:
1910 .. .. 191 108,632 21,392

21,000
927.970 51,712 11.71 234

1915 1
203 115,700 45 041,090

1,080,000
811,000

49,200 12. 30 246

1914 9 1 214 121,000
100,340

21' COO 50 11. 11 222

1913 9 19S 20,800 42 11. 93 239

Maui:
1910

‘ IGS 150.311 19,911 53 1.09S,2 7
i; 126, 000

51, S97 13. 69 274

1915 ' 174 1(0,300
145, 000

19,800
19,400
19,700

57 44, 400 14. 24 2S5

1914 7 : i(;7 54 1,054,000
929,000

13. 70 275

1913 7 1 152 124,820 47 13. 44 2C9

Oaliii:

1910 1 179 13G.G90 21,489 52 1,119, 448
1.019.000
903,000

1.003.000

43,936
46, OCO

12.21 244

1915 ! 205 129,700
133,000

21, COO 47 12. 73 255

1914 7 1 1S8 20,700
20,500

44 14.73 295

1Q1.3 10
1

157

1

124,152 . 49 12. 38 248

I’erritcry of

Hawaii; 1

1910 1 ISO 502, 7G3 115, 489 42 4,859 124 240,332
1 239,800

12. 20 244

1915 195 ! G4G,ono 113,200 40 5, 185 000 12. 40 249

1914 I 46 1 183 ' 612,000 112,700 43 4,900.000
4, 476., 000

1 12. 40 250

1913 i 50

1

ICO
, 540, 524 114,100 39 12. 21 244

'

1

Table 120.

—

Sug':ir: Wholesale price per pound, on Nciv Yorh rnarhet, 1912-1016.

Raw. RefiTxed.

Date.
^toiasses.
89° polari-
zation.

Centrifugal
96° 7;olari-
zation.

C’ul loaf. Powdered.
Granulated,

fine ( r

standard.

Soft sugar
No. i.

Soft sugar
No. 15.

Lo’.v High. Low. High. Low. 'High.

1

Low. High. Low. High. Low. High

.

Low. High.

1912. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. C/s. Cts. C/s. Cts. Cts.

Jan.-June 3 33 4 ;to 3.83 4.80 5.80 6, 65 5.10 5.90 5.00 5.85 4.85 0.65 4. 25 5.05
Juiy-Dec 3.23 3. 86 3.73 4.36 5. 70 5.90 5.00 5.20 4.90 5. 15 4. Go 4.C5 4. 05 4.35

1913.

Jan.-Jime 2. 75 3.23 3.25 3.73 5. 05 5.70 4.35 5.00 4.25 4.95 4.00 4. Go 3.40 4.05

Julv-Dec 2. 62 3.30 3.12 3.80 5.05 5.60 4 25 4.90 4.15 4 85 4.05 4. 55 3. 45 3.95

1914.

2an.-Jnne 2. 27 2. 98 2.93 3 43 5. 05 5.25 3 95 4.40 3.85 4.35 3.60 4.10 3.00 3.50
July-Dee 2.61 5 87 3.26 6.52 5.25 8.40 4.40 7.60 3.85 7. 55 4.10 7.30 3.50 6.70

1915.

January 3.20 3.46 3.95 4. 20 5.85 5, 95 5.05 5.15 5.95 5.10 4.70 4.80 4.10 4.20
February 3.45 4.27 4.20 5.02 5. 95 6.65 5.15 5.85 5.05 5.80 4. SO 5.50 4.20 4.90
March 3. SI 4.18 4.58 4.95 6.65 6,80 5.85 6.00 5.75 5.95 5. 50 5. 65 4.90 5.05
Auril 3.84

1

4.12 4.61
!

4.89 6. SO 6. 60 6.00 6.10 5.90 6. 05 5. Go 5. 75 5.05 5.15
May 3.87 4. 12

1
4.64 4.89 6.90 6.10 6.00 6.05 5. 75 5. 15

June 4.12 4.18 4.89 4.95 6.90 7.00 6. 10 6.20 6 00 8.15 5. 75 5.85 5. 15 6.25

Jan.-June. 3.20 4.27 3.95 5.02 ! 5.85 7.00 5.05 6. 20 5.05 6.15 4.70 5.85 4.10 : 5.25

July TsT: 4.64 4.95 6.70 7.00 5.90 6.20 5.80 5.55
1

5. 85 : 4. 95 5.25
August 3.62 4.18 i 4-39 4.95 6*50 6.70 5.70 5,90 5. CO

j
5.85

! 5.35 5.55 4.75 4. 95

September 2.98
j

4.00
1

3.75
1
4.77 5. SO 6.50 5.00

,

5.70 4.90 ‘ 5.65 4. 65 5.35 4.05 4.75
October 2.73

'

3.68 3.50
:

4. 45 5.80 6.15 5.00 5.35 4.90
i

5.30 i 4.65 i 5.00 4.05 4.40

November 3.62 4.37 4.39 0.14 6.25 6. 90 5. 45 6. 10 5.35
1

6.05
1

5.10 5.75 4.50 5.15
December 3.68 f 4.43

i

4.45 5.20 6.85 7.05 6.05 6.25 5-95 6.20 5.70 5,90 5.10 5,30

July-Dee.. 2.73 4.43 ; 3.50 5.20 5.80 7.05 5.00 6.25 4.90 6.20 4.65
i 5.90

j

4.05 5.30
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Table 129.

—

Sugar: Wholesale price per pound, on New York market, 1012-1916—Con.

Date.

Raw. Reanod.

Molasses
89 polari-

zation.

Centrifugal,
96° polari-
zation.

Cut loaf. Powdered.
Granulated,

fine or
standard.

Soft sugar
No. 1.

Soft sugar
No. 15.

Low. High. J-iOW High. Low. High. Low High. Low. High, Low. High.
1

Low.jHigh.

1916. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. a,.
January 3. 56 4 00 4 33 4 “7 6 65 6 85 5 85 6 05 5 75 6.00 5 50 5.70 4.90 5.10

February 3.93 4 ;3i 4 70 5. OS 6.90 7.40 6.10 6.35 6 00 6.30 5. 75 6.10 5.15 5.50

March 4.12 5. 25 4 S3 6.02 7.40 S. 15 6 35 7.10 6.25 7 05 G.IO 6 So 5.50 6.25

April 5.06 5 69 5 83 G 46 8. 15 8.55 7.10 7.50 7.00 7. 45 6.85 7.25 6.25 6.65

May 5.25 5 75 6 02 G 52 8. 55 S.SO 7 50 7. '^5 7.40 7.70 7 25 7.50 6.65 6.90

June 5. 25 5 63 6 02 6 40 S.SO S.SO 7.75 /. <o 7. Go 7.70 7. 50 7.50 6.00 6. 90

Jan.-June. 3.56 5 75 4.33 6.52 6. 65 S.SO 5. So 7. 75 5. 75 7.70 0 50 7 50 4. 00 6.90

July 5.31 5.63 6 08 0 40 8 80 8.80 7 75 7. 75 7. iw 7.70 7.50 7.50 6.90 6.90

August 4,09 5.50 4.89 G. 27 S 15 S 80 7.10 7. 75 7.00 7. 70 6. So 7.50 6.25 6.90

September 4.00 5.25 4.89 6 02 7.40 S.15 6.35 7.10 6.25 7.05 6.10 6.85 5.50 6.25

October 5.00 5. 88 5, 77 6 65 7.90 8. 65 6. 85 7.60 6.75 7.55 6.00 7.35 6.00 6.75

November 4. 87 5 75 5.61 6 52 S. 65 S. 65 7. 60 7.60 7.50
1

7.55 7.35 7 35 6.75 6.75

December 4.25 4.87 5.02 5.61 8.00 S.65 6- 95 7.00 6,8.5 7.00 6.70
i

7. 35 6.10 6.75

July-Dee.

.

4.09 5.SS •1 89

1

6. 65 7.40 S 80

1

6.35 7.75 6.25
j

7.70
'

6.10 7. 50 5.50 6.90

Table 1.10.

—

Sugar: International trade, calendar years 1913-1915.

[The following Icinds and grades have been included under the head of sugar: Brown, w^hite, candied,
caramel, chancaca (Per i), (.TV-stal cube, maple, muscovado, panda. The following have been excluded:
“Candy^^ (meaning conf^'ctionery), confectionery, glucose, grape sugar, jaggery, molasses, and sirup.

See General note,” Table 10.]
EXPORTS.

[000 omitted.]

Country. 1013
1914

(prelim.)
1915

(prelim.)

Pounds. Pounds. Pounds.
Argentina 131 142, 616 US, 658
Austria-Hungary. .

.

2, 368, 765
Barbados 22, 375 66, 006
Belgium 251,935

11,832Brazil 70,239
239, 988

130, 235
British Guiana 195, 807

58, 181British India 43, 207 34, 474
China 14,555 19, 040 32, 950
Cuba 5, 476, 901 5, 574, 683 5, 731, 99S
Dominican Repub-

lic 173, 832 223,610 226,634
Dutch East Indies.. 2,823,310 2, 912, 062
Egypt 11,316 29. 39S 58,939
Fiji 212, 150

442, 554
206; 331
242,848France 222, 660

Coimtry. 1913
1014

(prelim.)
1915

(prelim.)

Pounds, Pounds. Pounds.
Germany 2, 462, 020
Guadeloupe 5S;722 87 , 340
Martinique ss; 542 39, 000 85, 814
Mauritius 414,372 63 S, 200
Netherlands 440, 817 333

;
000 327, 449

Pei u 315,041 389,488
Philippme Islands. 346, S5S 521,383

i
465, 199

Reunion S5, 918 72,941 ' 77, 710

Russia 324, S37 281, 218 206, 240

Trinidad and To-
' 73, 147 107, 718

1’ .".•’il'.; 52, 492 33, 975 11, 292
other coimtries 784, 382 1, 296, S15

Total . . .

.

17, .505, 792 13,571,106

IMPORTS.

Argentina
Australia
British India
British South

Africa
Canada
Chile
China
Denmark
Egypt - .

.

Pmland,

,

Prance.

.

Italy,

166, 578
167,690

1, 922, 009

60, 4S0
670,234
197, 073
948, 230
28, 8SS
72,609

105, 108
253,435
15,345

14,068 79
29, 400

1, 211, 769 1,091,344

48,883 17,379
691,166 599,701
185, 425 156,612
835, 467 636. 877

27,964 45,226
97, 524 101, 774
359,947 1, 116, 760
10,774 6,776

Japan
Netherlands
New Zealand
Noiwvay
Persia
Portugal
‘-’in - r--'
.-V t

United Kingdom...
United States -

Other countries

Total

725, 067

147, 002

137, 790

118, 049

234, 308
85, 631

1 224 529

441.451

226; 266
lOS, 975
130, 787
286, 120

83, 927
153, 361

296, 645

3, 761, 740
5, 417, 995

450, 551

276,999
37, 136

141,692
130,:347

194, 564

25R;513

3, 872, 309
!

4,762,014
1

792,360
j

267, 724

3, 675, 612

5, 286, 218

15,963,249
j

14,870,205

L

1 Data for 1912.
2 Not inclu'lhiT receipts from Haw^aii, amounting in 1913 to 1,075,591,712; in 1914 to 1,210,862,124, and

in 1915 to 1,212,360,888 pounds; and from Porto Rico, in 1913 to 750,428,443; in 1914 to 641,754,932 and in 1915
to 638,101,561 pounds.
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Table 131.—Sugar production of undcrriuniioned countries, campaigns of 1913-14- to

1915-16.

BEET SUGAR (RAW;.

Country. 1913-14 1914-15 191,5-16

NORTH AMERICA,

United States 1

1

Short tons. Short ions.

733,401 722, a54
11,982 13,773

Short tons.

874,220
18,419

Total 745,383 735.827 892,639

EUROPE.

Austria-Hungary:
Austria

1

1,28/, (S/jL 0]
566,382 U’
251, 0231 225,064
158, 865] 167, 803

1

790.790| 339,368

1,212,530

124, 501

138, OOS
163,552

Hiuigarv
Belgium. .

Dcuni.u’k
France ^

Country, : 1013-14
I

1914-15
I

1915-16

EUROPE—conUd.

Germanv
Italy...!
Netherlands i

Roumania
Russia
Serbia
Spain
Siveden
Syltzeriand

Total

Grand total .

.

Shorttons.
2, 993.7041

336. S23
231,073
41,240

1,681,217
7, 165

186. 680
150,760
4,861

Short tons. Short tons.

2,755,750 1,895.956
184,0841 198,414
316 4551

33,259;
1,947,486

2
,
000

;

110, 197|

169.8361

4, 1341

262, 125

i,’699‘4^

140,340
2,646

8,688,400} 8,027, 05l| 5,956,269

9,433,783 , 8,763,478, 6,848,908

CANE SUGAR.

NORTH AMERICA.

United States:
Louisiana
Texas 2

Hawaii
Porto Rica
Central America:
Costa Rica
Guatemala
Nicaragua
Salvador

Me.xico 2

West Indies:
British—

r:

Jamaica
St. Christopher-

Ne\T.s
St. Lucias
Trinidad and
Tobago

Cuba
Danish s

Dominican Re-
publics

Erench—
Guadaloupes...
Martiniques....

Total

SOUTH AMERICA.

Argentina.

.

Brazil
Guiana:
British s,

Dutch s.

.

Paraguay .

.

Peru

293.000
8,000

612.000
364, 000

243. 000
4, 000

646, 000
346.000

2,926
43,108

138. 000

1,000
646.000
484.000

5,000

143, 000 121,000

3 12, 000 10, 248 9,397
11,000 32, 932 72,800

16 96015, 000 25, 852

13, 000

5,000
10, 080

62, 147 65, 881 71,931
2,891,000 2,967,427! 3,368,865

b', OOOi 5,S33| 4,497

117, 000 119, 000
1

44, 000 41,000'

43,000 44, 000
1

1

4,644,147 4,731,287

304, 000 370,324 137, 788
2 228, 000 2 209,000

119,995 136, S91 1:30,171

15,000 13,000
1,6942,821

251,385 289,729 277,780

921, 201 1,080,638

Spain

.

ASLl.

British India
Formosa
-Japan
J ava
Pliilippine Islands.

Total

AFRICA.

Eg5T)t
Mauritius
Natal
Portuguese East
Africa

Reunion

Total

OCEANIA.

Australia.,
Fiji

Total

Total cane
sugar

Total beet
and cane
sugar

8,000 8,000 .

2,566.000 2,757.440 2,952,320
213,000 222,000, 408,822
73.000 60,000

1,502,852, 1,436,818
408,000' 421,192

4,762,852i 4,897,450 .

I

76,000' 83,000’.

275 , 000 : 275,250,
97,000! 115,000'

243, 262

38,000
41,000!

45,000'.

44,000,.

527,000' 562,250',

297,000, 235,200.
110,000 106, 794

1

20, 703, 9 ’3,20,385, 097

95,831

407,000} 341,994b

11, 270, 200'll, 621,6191-

I Refined sugar. 2 Unofficial figures. 3 Exq^orts.
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Table ]32.—Sugar: Total 'production of cGvntrks ineniioned in Table 1:J1, 1895-96 to

IOI4-I0.

Production Production.

3, ear.

Cano.i Beet. Total. Cane.i Beet. Total.

Short tons. Short Ions. Siiort tons. Short tons. Short ions. Short tons.

1895-96 3, 259, 000 4,832, 000 8,091,000 1905-6 7,551,000 8, 090, 000 15,611,000
1S96-97 3,171,000 5, 549, 000 8, 720, 000 19007 8,365,000 7, 587, 000 15, 952, 000
1S97-9S 3,206,000

1

5,457,000 8, 663, UOO 1907-S 7, 926, 000 7, 390, 000 15,316, 000
1^9S-99 3, 355, 000 5,616,000 8,971,000 190S-9 8, 654, 000 7,330,000 1C, 004, 000
1899-1900 3.380,000 0,262', 000

;

9,651,000 1909-10 9,423,000 6,991,000 16,414,000
1900-3901 4,084,000 0, 795, 000

11

10, S79, 000 1910-11 9,540, 000 9,042,000 IS, 5S2, 000
1901-2 6,818,000 7,743,000 !

' 11,561,000 1911-12 10, 273, 000 7, 072, 000 * 17,347,000
1902-3 6, 782,000 6,454,000

1

1.3,236,000 1912-13 io, 90S, 000 9, 509, 769 26, 518, 000
1903-4 6, 909, 000 6,835,000

;

13,744.000 1913-14 - 11,270,200 9,433.783 20, 703, 983
190t-5 7, 602,000 5,525,000 13, 1S7; OOU 1914-15 MI, 621, 619 8, 763,478 20, 385, 097

1 Prior to 1901-2 these f of production fur rniti.di India.
2 Excludiuo; Costa Rie-

,

• ’-..(‘Ili

® Excluding Nicaragua^ Salvador, and St. Lucia.

Table 133.—Bed and sugar j'U'oduciion of imdcrmentioned coiniirics.

Beets used far sugar.
Average extraction

ol sugar.

Country and year.
Factories
in opera-

tion.

Sugar
rnade.iaw.

Area har-
vested.

Average
yield per

acre.

Quanti ty
\\ on ed.

Percent-
age of

weight of
beets
used.

Per short
tun of

beets
used.

Austria-ITrn garv

:

Xunober. Short tons. Acres. Short tons. Short tons. Per cent. Pounds.
1910-11 214 1.549,102 918,201 11.95 11,038.503 17.5 281
1911-12 210 1, 180.605 968,771

1,088.088
a 18 S. 623. 578 16.6 274

1912-13 21 s 2, 093, 439 13. 00 13.911,305 14.8 301

Belgium:
1910-11 92 299, 035

Area culti-

vated.

148,858 13.41
Frnduccd.
1,996.977

P. c. of wt

(f beets

pi oduced,
14. 97

Per ton

of beets

pi oduced.
299

1911-12 89 2.58. 7S0 145,119 11.45 1,660,872 15. 58 312
1912-13 88 309, 308 152,913 12.47 1.907.358 16. 22 324
1913-14 84 249, 395 129,527 11.85 1,.534, 311 16. 25 325

Denmark:
1910-11 8 110,792 817,381 13. 56 271
1911-12 8 128. 032 809,616 1.5.81 316
1912-13 9 148, 447 79,986 14. 40 1. 159.309 12. SU 256
1913-14 9 179, 002 1,025. 140 17.46 349

France:
1910-11 239

'Refined.

717,033

Area har-
\ vested.

549,909 10. 76

Wnrhed.
6.426,226

P. c. of wt.

of beets

used.
11. 80

Per ton

of beets

used.
236

1911-12 220 512, 986 555,575 8.09 4,009,083 11. 41 22s
1912-13 213 967, 440 566,539 12. 99 ’ 7.900.926 13. 15 263
1913-14 206 790,790 534,230 12.24 6,539,725 12 09 242
1914-15 (.9 333,953 1 242,781 11.92 2,892,87.8 11.54 231
1915-16 04 149,801 146,305 8. C5 1,205,518

;
11.84 237

Germany:!
1910-11 354

Raw.
2,770,001

! 1,180,913 14. 72 17.360,003 15. 96 319
1911-12 342 1.5.51,797 1,247,213 1 8. 03 9.987,473 15. 54 311
1912-13 342 2.901,564 1,353,181 13. 56 IS 344.738 15. 82 316
1913-14 341 2,885,572 1,316,655 14. 19 18, 672, 939 15. 45 309

Italy:
1910-11 35 190,901

Area culti-

vated.

124,044 14.92 1. 698. 551 11. 24 225
1011-12 37 174,894 131,260 13. 30 1,621.760 10. 78 216
1912-13 37 218.6-28 133,434 14. 40 1.879, 328 11.63

1

233
1913-14 37 338,823 152,700 19. 70 2,994,816 11, 25 1 225

iThe production of sn^ar i”' including refined from imported raw sugar, was 2,983.085 short
tons in 1912-13 and -n 1013- 14.
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SUGAE—Continued.

Table 133.—Beet and sagar prodwtion of undermentioned countries—t'Antinued.

Beets used for sugar.
Average c

ot su
xtraction
gar.

Country and year.
Factories
in opera-

tion.

Sugar
made, raw.

Area har-
vested.

Average
yield per

acre.

Quantity
worhedi

Fercent-
ago of

weight of
1 eets
used.

Fersliort
ton (yf

l:cets

used.

Netherlands: Xinnbrr
Short to7is

lefined.

Acres culti-

vRed. Sho'fions. Short tons. Per cent. Pounds.
1910-11 27 219,947 138,554 12. 94 1.678,803 13. 10 202
1911-12 27 265,401 i;i7,3SS 16.06 1.896,1.87 14. 00 280
1912-13 27 315. 775 160, ISO 14. 99 2, 22S. 851 14. 17 283
1913-11 27 231,073 119,0'^! 12.27 1,705.878 13. 55 271
1914-13 27 310,340 1.50,231 14 0.0 2,193,577 14 42 2S8
1915-10 (prelim.) 23 240,828 139,044 13.52 1 . 755,904 13.71 274

Russia:
1910-11 276

Raw.
2.074,410 LGilLlSS 8 9 14,437,305 14. 61 292

1911-12 2S1 2, 036, 990 1. 923, .539 7.8 14.754.312 13. 84 277
1012-13 2S7 1.361.S42 1,847.313 0.4 11.538 078 11.73 235
1013-14 293 1,6.80,393 1.736,160 7.7 13.436.058 12.51 250

1914-15 265 1.9.38,975 1,941,122 7.4 13,979,662 14.01 280
191.3-16 235 1,697.356 1,748,466 7.0 12,324,612 13. 77 275

Spain:
1910-11 33 6S, 743 (

1
) 1 'f 532,882 12. 90 258

1911-12 32 102,859 90,7,87
0)

1
872.-834 11.78 236

1912-13 33 171,8.39 105.213 ’I 1,302.871 11.33 264

1913-14 31 1S6, 6S0 146, 745 1 1 1. 178,114 12. 62 252
Sweden:

1910-11 24 191,713 .86,816 13. 56 1.218 166 15. .53 315
1911-12 24 140, 409 71,790 14. .83 908.372 15. 27 309
1912-13 24 145,462 06, 900 13. 95 922,0.83 15. 59 316

rnilcd Stales:
1910-11 61

Refined.
olO, 172

' A rca kar-
' vested.

398,029 10. 17 4 047.292 12.61 252
1911-12 • 66 599. 500 473,877 10. 68 5.062,333 11.84 237
1912-13 73 692, 356 555, 300 9.41 5,224,377 13. 26 265
1913-14 71 733,401

;
580, 006 9.76 5,659,462 12. 96 259

1914-15 60 722,054 4.83,400 10 9 5.2,8^.500 13. 65 273
191.3-16 67 862. SOO 1 624,000 10.4 6.462,000 13.4 267

1910-17 (prelim.) 74 918,800
j

680,000 9 SI 6,671,000 13.8 276

1 No data.

Table VM.—Cane and sugar production of undermentioned countries.

Country and year.
Factories
in opera-

tion.

Sugar
made.

Argentina:
1910-11

Number.
0)
(d

39

Short tons.

163, 701
198, 5151911-12

1912-13 162,313
304,389
370,324

j

253,131 !

1913-14 38 i

1914-15 37 i

Australia:
1910-11 53
1911-12 53 210,292 i

1912-13 '

50 144, 776

Cuba:
j

1910-11 ’ 171 1,670,151
2, 142,420
2,737,264
2,891,281

JNo data.

1911-12
1

172
1912-13 i 171

1913-14 1 17P

Cane used for sugar.

Average
extrac-
tion of
sugar.

Area har- Average Quantity Per ton i

of cane
used.

vested.

1

per acre. "worked.

Acres culti-

vated. Short tons. Short tons. Pounds.
178,060 C) (0
230,866 C) h (Q
23^830
2631656

0) 2.338,594 139

C) 3,451,321 176
269,833 (0 4,027,067 184

Harvested.
100,237 22. 36

Produced.
2,240, 849 226

101,010 18. 65 1,884,120 223
84, 279 15.09 1,271,358 228

Cultivated.
i

(2)
1 C) 1 14,736,981 227

(2) h '

20,679,593 207
1,340,139 C) 25,137,684 218
1,334,070

1 h :

25,644,949 226
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SUGAE—Continued.

Table 131.—Cane a. id sugar •produeiion of undermentioned countries—Continued.

Countrv and year.
Factories
in operor

Sugar

Cane used for sugar.

Average
extrac-
tion of

sugar.

tion.
made.

Area liar-

vebted.
Average
per acre.

Quantity
worked)

Per ton
of cane
used.

Hawaii: Number. Short tons.

Acres culti-

vated. Shorttons. Short tons. Pounds.
1911-12 0) 595, 038 113,000 42.0 4,774,000 249
1912-13 Q) 546.524 114, 600 39.0 4.476,000 244
1913-n 46 612,000 112,700 45,0 5,094.000 240
1914-15 45 646,000 113, 200 46.0 5.185.000 249

Japan:
1910-11 13 72,454

Cultivated.

49. 166 IS. 49 892.602 162
1911-12 14 75, 797 52, 153 18. 16 941. 550 161
1312-13 17 68,867 51, 293 17. 15 879,624 157
1913-11 16 72.613 53,300 17. 91 954. 75S 152

Java (factory plantations;:
1910-11.: 189 1,583.178

Harvested.
321,720 46.43 14,936,035 212

1911-12 193 1,424,657 336,021 40.71 13,679.962 208
1912-13 191 1,527,584 340, 739 45.11 15.370,765 199

Spain:
1910-11 27

:

22.371
Cultiiatcd.

11,666 21.9 258,138 173
1911-12 23 : 17,831 9,983 16. 5 167,092 213
1912-13 21

:

14,585 9, 844 15.6 153,707 190
1913-14 22

;

8,131 4. 581 17. 4 79.719 204

United States (Louisiana):
1911-12 188 352. 874

1 Harvested
for sugar.

310', 000 19.0 5,887,292 120
1912-13 126 i

153,573 197. 000 11.0 2, 162, 574 142
1913-11 153 292, 698 248,000 17.0 4,214,000 139
1914-15 149 242, 700 213,000 15. 0 3,199,000 152
1915-16 136 : 137, 500 183,000 11.0 2,018,000 136
1916-17 (preliminary) 148 304,700 4^72.000 146

1 No data.

Table 135.—Sugar beets: Area and production of undermentioned countries
^
191S-1915.

Area. Production.

1913 1914 1915 1913 1914 1915

IsTORTn AMERICA.
Acres. Acres. Acres. Short ions. Short tons. Short ions.

United States 580,000 48:3,000 011,000 5,886,000 5, 585,000 6,511,000
Canada 17,000 12,000 18,000 148,000 109,000 141,000

,
Total 597,000 495,000 029,000 0,031,000 5, 094, 000 0,652,000

EUROPE.

Austria-Iiungary

:

Austria 629,000 1 100,000 1435,000 7, 674, 000 1 7,468,000 G)
Hungary 439,000 439,000 206,000 5,204,000 4,425,000 2,743,000
Croatia-SIavonia 11,000 Cd (d 98,000 id 0)
Bosnia-Herzegovina i 3,000 (d

1\

G) 13,000 id id

Total Austria-Hungary.

.

' 1,082^000 ii 13,019,000

Belgium i 130,000 130,000 109,000 1,531,000 (P (2)
Bulgaria 9,000 id 1 (") 94,000 (2) idDenmark ! s 80,000 G)

!

79,000 1,025,000 1,066,000
\

910,000
England 4,000 2,000

1 2,000 (“) (D (")

Prance OK), 000 4 331,000 4 203,000 0,547,000 1 4,135,000 4 1,663,000
Germany 1,3] 7, 000 1,400,000 917,000 18,073,000 IS, 050,000 id
Italy...: 153,000 101,000 123,000 3,009,000 1,488,000 1,639,000
Netherlands 149,000 150, 000 .140,000 1,835,000 2, 198,000 1,889,000
Roumania

1 32,000 37,000 34,000 311,000 '248; 000 204,000

1 Galicia and Bulrowina not included.
2 No otiieial statistics,
s Census of 1912.
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SUGAR—Continued.

Table 135 .—Sugar beets: Area and production of undermentioned countries, 1918-1915—
Continued.

,
Area. Production.

j

1913 1914 1915 191.3 1914 1915

Europe—continued.

Russia: Acres.
Russia proper 1,578,000
Poland ' 170.000
Northern Caucasia (Ku- i

ban) 8,000

Acres.
1,873,000

(1)

10,000

Acres.
1,871,000

C)

11,000

Short tons.

12,119,000
1,399,000

84,000

Short tons.

13,716,000

. C)

72,000

Short tons.

C)
0)

C)

Total Russia, European . 1,756, 000 1,883,000 1,882,000 13,602,000 13,788,000 (^)

Serbia 7,000 I

Spain 147,000
|

Sweden 71,000
j

Switzerland 2,000 i

C)
1

79.000 !

80.000 !

2, 000
:

oooo
o
o

oooo

o
o
o

o

oooo

in

cq

O
CT)

cT
0)

3 709,000

i

907,000

i
30,000

(1)

(d
856,000
28,000

Total 1 5,555,000 i
03,609,000

i

69, 643, 000 1

1

”

1 No official statistics.
2 Beets entered in factories during sugar campaign of 1913-14.

Beets entered in factories up to December 31, 1914 for sugar campaign of 1914-15.

TEA.

Table 136.— Tea: International trade, calendar years, 1913-1915.

f«Tea’^ includes tea leaves only and excludes dust, sweepings, and yerha mate. See ‘^General note.’i
Table 10.]

EXPORTS.

[000 omitted.]

Country. 1913
1914

(prelim.).
191.5

(prelim.).
Country. 1913

1914
(prelim.).

1915
(prelim.).

Pounds. Pounds. Pounds, Pounds. Pounds. Pounds.
'Ry'itiy'h Trfflifl

j

291,583 292, 607 319, 864 .Tapan 30, 128 35 0T7 41 441
Ceylon

!

191, 5il 193,584 Singapore 12,913 2 ; 717 1

China '

IV- -
-1

I >.-i liiije'..

' 192, 122

58, 527
197,785
70 344

233,474 Other countries 6,997 7,787

Eormosa
j

23;931 22^936

1

Total 797,712 822,837
1

IMPORTS.

Argentina 4,148 3,103 3,012 Co—'-U" 9,458
Australia 37,349 41,622 12,052 14, 244 i5,556
Austria-Hungary. .

.

British India
3,575
8, 653 8,816 12,101

New Zealand
Persia

7,069
!

10,414
9,9.52

6, 302
9,150

British South Africa' 6,567 6,374 6,664 Russia 167,140 172,558 169,667
Canada 35,927 39,035 42,885 Sin^pore i6,C92

i 6,290
Chile 3,849 2,787 3,017 United Kingdom... 305,690 317,664 317,429
China 25, S9S 22,778 24,337 United States 89,018 : 97,810 106, 106
Dutch East Indies.. 7,889 1 9,127 Other countries 36,685

:
20,925

Pra.n pa 1 2
,
680 4 366 6,260

Erench Indo-China. 5^320 2;634
I

1

Total 786,053 786,387

1 Data for 1912.
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TEA— Continued.

Table 137.— Tea: Wholesale 'price per pounds on New York market, 1912-1916.

Foochow, fair Formosa, fine Japan pan- India orange Ceylon orange

Date.
to fine. to choice. fired. pekoe. pekoe.

Dow. Kigh. Low. Eigh. Low. Eigh. Low. Eigh. Low. High.

1912. Cts. Cis. Cis. Cts. Cts. Cts. Cts. Cis. Cts. Cts.

Jan .-June in 221 20 39 15 21 IS 25 20 26
July-Dec 21 23 39 10 18 18 25 20 26

1913.

Jan.-June 12 22 24 39 13 \ 35 ISl 21 ISV 24
July-Dec 12 22 24 39 13i 23 ISV 21 is^ 24

1911.

Jan.-June 12 22 24 39 121 30 ISl 21 m 24
July-Dec 12

1

22 23 39 12V 3S isi 27 ISV 26

1915.

Januar}^ 15 22 23 39 18 28 (M (0 21 22
Pebruaiy 15 22 23 39 IS 2S rc (D 21 27
March 151 22 23 39 IS 33 (0 (C 25 30

151 09 23 39 19 33 _ 27 30
Mav 151 99 23 39 19 35 27 30
June lot 22 23 39 23 27 30

Jan.-June 15 22 23 39 IS 35 1 21 30

July 17 22 23 39 23 35 31 32 29 31
August IS 21 23 39 20 40 28 32 27 31
September 18 21 23 39 20 40 24 29 24 28
October IS i 21 23 39 19 40 2i 26 24 26
November IS 21 23 39 19 40 24 26 21 26
December IS

:
-1 23 39 ! 18 40 24 26 21

[

26

July-Dec N 22 23
1

39 1 IS 40
1

24 32 24 31

1916.

January IS 21 23 30
1

IS IS 21 26 21 26
February IS 21 23 39 IS

i

IS 26 28 26 28
March 18 21 23 39 16]

1

351 26 30 27 30
April

1

21 23 30 16 !

35' 27 30 27 30
May ISV 21 23 39 16 35 27 30 27 30
June

1

ITi
1

21 23 39 16 35 2S 30 28 30

Jan.-June 171 21 23 39 16 35V
!

21 30 24
i

30

July 171 21 23 39 16 35 28 30 . 2S 30
'August 171 21 23

1
39 16 35 23 30 28 30

September 171 21 23 39 16 35 2S 30 28 30
October 17i- 21 23 39 16 35 28 30 28 30
November 171 21 23 39 16 35 23 30 28 30
December

1

171 : 21 23 39 16 35 28 30 2S
i

30

July-Dec IT 21 23 39 16 35 23 30 28 30

1 Nominal.

COFFEE.

Table 138.

—

Coffee: InicrnaLional trade, calendar years 1913-1915.

{The item of coffee comprises unhnllcd and hulled, roasted, cTO’md. or r+h.'"'-vi'-o prepared, but imitation
or ‘

‘ smTOgate coffee and chicory are e.xcluded. . i;. : ou-, ” Table 10.1

EXPORTS.
[000 omitted.]

Country. 1913
1914

(prelim.).
1915

(prelim.).
Country. 1913

1914
(prelim.).

1915
(prelim.).

Relgium
Pounds.
24,945

1,754,973
22,073
134,993

. 28,702
63,799
93,014
57, 594
6,518
46,469

Pounds. Pounds. Pounds.
202, 823
26,440
63,471
2 4,842
52,905
142,016
61,603

Pounds.
244, 270
22, 817
76, 425
3,256

48, 179
1

121,350
45,351

Pounds.
372, 35T
20, 134

47,226.

137,967

Brazil
British India
Colombia

1

Costa Rica
j

Dutch East Indies.'
Guatemala
Haiti

1,490,715
39,973
136,500
39,064

1

71,238
84,298

2,256,818
22,441
149,423

Nicaragua
Salvador
Singapore
United States!

!

Venezuela
Other countries

TotalJamaica 8,932 2,787,180 2,432,368
Mexico

1 Chiefly from Porto Rico. 2 Data for 1912.
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COFFEE—Continued.

Table 138.

—

Coffee: International trade, calendar years 1913-1915—Continued.

IMPORTS.
[000 omitted.]

Country. 19r3
1914

(prelim.).

1915
(prelim.).

Country, 1913
1914

(prelim.).
1159

(prelim.).

Pounds, Pounds. Pounds.
1

Pound Pounds. Pounds.
Argentina
Austria-Hungary .

.

32,002
130, 960
ns, 195

30, 925 36,112 Norway
Russiat
Singapore

30, 193

. . 27, 862

.. 16,527

26, 231
IS, 309

5, 051

53,246
20,729

BritisiL SoutliAfrica 26;910 25, 820 32, 275 Spain*. .. 33,365 30, 2S0 35,219
Cuba - 25,108 17,672 21,215 Sweden 75, 484 64, 724

36,091 !
Switzerland 25,470

1

23,864 29,092

Eg^'pt 13,975 13,116 IS, 701 . 28,100 28,846 32,723

Finland 28,371 22, 438 28, 820 1 I . 852, 529 1,011,072 1,228,762

France 254, 157
371 131

250, 658 304, 874
; i

Other countries. .. 115 296 84,696

VI tiill'-A'iJ.J
Ttalv . . .... 63! 194 62, 176 88,119 i Total ... 2,615,092 L 997, 341

Netlierlands 310,572 275 , 466 458,314
,

i

1 Data for 1912

Table 139.— Coffee: Wholesale price per pound, on the Netr YorJ: and Xctc Orleans

marie Is, 1912-1916.

New York Tew Orleans.

Date.
Rio No. 7.

Sar
No

itos

. 7.
Mocha. Padang.

C acuta,
washed.

Mo.xican
Cordoba,
washed. 1

Rio No. 7.
Sar
No

itos

. 7.

tg

o High.
Low.

B
1

High.
Low.

High. Low.
High. 0 %M 0 High.

Low.

4
5

1912. Cts. Cis. Ots. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cis. Cts. Cts. Cts. Cts. ots.

Jan.-June 13| 15 Hi 151 1 S.V 191 20 22 l."A 18.i 17 k I 8i Hi 15 HI 15|

July-Dee 14 I'd HI 161- ISi 21 191 22 Hi 184 151 181 Hi 151 14| 16|

1913.

Jan -June 9t 14 105 l'v5 IS 21 19 22 12 17a 1
") IS 9t 14 Hi 15

Juiy-Dcc m 101 Hi IS. 20 21 23 111 H| 15 16.\ 9 HI 101 Hi

1914.
Tan -June 81 9^4 101 111 171 21 21 23 U-; IS 15i 161 85 lOi H|
July-Dee 6| 95 81 12-2 19t 30 21 24 11 18i 12 17] 65 101 s-l 13.i

1915.
.....

Januarv fia Sk 9 211- 30 21 234 m 155 12 H4 71 85 9 91
February n d Sj 9 23 30 21 23 12-5 Id 12 141 If 85 S| 91
March 8 8t 9i 23 30 21 23 125 154 12 14 If 84 H 9|
April li Ss 9 9] 23 30 21 23 13 151 12 14 7a 84 94 94
May Ik If S-1 91 23 30 21 23 111 154 ID- 14 7^ 71 S| 9i
June 7 li 81 9 23 30 21 22 Hi 114 11 13,1 11 74 S| 9

Jan.-June 7 S} 85 91 21.1 30 21 23.1 111 155 11 141 7 Sf S| n
Julv If 81 9 23

'

30 21

”
22 “iir 144 11

"
’l3~ If 74 S| 9

. 7 1} 85 9 25 27 21 22 11 Hi 11 13 7| Sf
’ G| 7 n 81 25 27 21 22 11 14 104 13 6i 71 71 Si

October 6| Ik If S'
1

25 27 21 23 11 15 104 13 7 7| 11
November Ik 11 If St 1

25 27 22^ 23 114 Id 114 131 74 8 8i sf
December 7|

1

li 11 85 25 27 224 23 Hi 151 11" 131 i If 1} 8i 81

Juiy-Dec 6| 11 li 9 23 30 21 23 11 15i lOV 13 i 65 8 7f 9

1916.
j

.

Januarv 7t 81 11 8t 25 27 224 23 114 154
’

Hi 13| If 84 8i 8|
February 8t 9|

i

85 95 19 27 224 23 12
'

1

16'
: 12 : 14 SI 94 SI 94

March n ' 9 : 95 19 224 22| 26 124 ' 164 121 14,1 n 9| 9| 9|
April... 9 95 19t 221 25 264 13 i 16l 13 Id 94 91 9| 9|
May 9| 91 9} 9-5 19t 22" 26 26^ 13

i

161 124
:
Hi 9| lOi 9f 10

June 9 95 95
19' 22

^

26 2(% 12 1 16-1 12
'

14 Si 9i 9|

Jan.-June 11 n H CO 19 27 224 264
1

Hi 16i Hi Hi 7|
j

lOi IK 10

July
~9~

9t 9i 19 204 25 264 ! 12 lIT 8| 10

ngu.=:t 9| 9| 95 io| 182 m 25 26“ 12 144 h| I3 J 94 io| 91 104
Sopiernl cr 9.V 10| 101 11 18| 20 25 26 12 14| HI iSi : 9| 104 m io|

October...' 9| 91 lOi ISi 20 25 26 ' 12i 144 114 HI 9t 10 ' m io|
November 9l n lot is| 20 25 26 12i Hi Hi 13 91 91 91 104

December........ 9| 9| lOi
..

isf
1

20 25 26 121 145 Hi 13 9i 9i 9| 101

July-Dee 9 105 94 11 18f
1

25
1

m 12 U|
i

13i 81 id 9} 10|

1 Prices nominal because of small arrivals (January to Septemfeer, inclusive).
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OIL CAKE AND OIL-CAKE MEAL.

T^ble 140.—Oi7 cahe and oil~cahe meal: Internaiional trade, calendar years 1913-1915*

[The class called here oil cake and oil-cake meal includes the edible cake and meal remaining after mak-
ing oil from such products as cotton seed, daxseed, peanuts, corn, etc. See “ General note,” Table 10.]

EXPORTS.

[000 omitted.]

Country. 1913
1914

;

1915
I'prclim.’).

!

fprelim.) !

Country. 1913
1914

(prelim.).
1915

(prelim.).

Argentina
Austria-Hungary. .

.

Povnds.
46,191

111,252
125, 241

400, S18

65, 530
175, 073

21, 061

13S, S39
473,550
64S, 536

Pounds
;
Poundi.

38, 367
1

46, 215 Italy
Mexico

Pounds,
43, 401

27, 84S
228, 492

1 lop,

.‘.b: G
’..'.'.2 1-1

' 97
;
345

Pounds.
120,695

Pounds.
12,659

Netherlands 110,882
948,526
73,295

1,579,171
53,484

British India
Canada
China '

Dp.TTmaTk

334,141
1

33.^901
30, 567 32, 730

183,581
I

164,212

P--
L"/. d L. •

:

,-i
-•

•

Other countries

Total

160,666
25, 829

1,458,452

Egypt
France
Germany

' 176,339 ,
246,183

390,641 244,884 0, 228, 208 4,045,692
'

IMPORTS.

Austria-Hungary...
Belgium
Canada

79, 860

567, 391

11, 090

1,250, 972
465

15, G25 22,215

Dutch East Indies.. 1, 560
Finland 25,53^3 23, 698 88, Sio

France
Germany

223,928 1

1,826,618
160, 299

1

8, 344

Italy 6,520
j;

2,471 5,997

Japan
Netherlands
Norway
Sweden

. 284,310
766,498

i

.1 60,407

.! 351,106

256,968
564,275
83,716

284,538

197,822
538, 478
71,156

Switzerland
United Kingdom..
Other countries , ,

.

.! 54,955

. 904,606
21,776

38,818
731,264
32,506

38,226
936,681

Total 16.442. 035
|2, 195, 738

1

ROSIN

Table 141.-—Aosm: International trade, calendar years 1913-1915.

(For rosin, only the resinous substance known as ''rosin” in the exports of the United States, is taken.
See “ General note,” Table 10.]

EXPORTS.

[000 omitted.]

Country. 1913
1914 ! 1915

(prelim.).' (prelim.).

Austria-Hungary . .

.

Belgium

Pounds.
2,327

57,491 I

90, 159

56, 884 !

3, 9.82

59, 713

Pounds. 1 Pounds.

France
Germany

101,487 i 118,667

Greece 9,174
Netherlands 62,583

j

Country. 1913
1914 1 1915

(prelim.), (prelim.).

Russia 1

Pounds. Pounds.
1

Pomids.

Spain 18,328
729,419

3,394

19,148
j

29,423
480,580 387,194

5,917 1

United States
Other countries

Total 1, 021, 607

j

687,889 '

IMPORTS.

|l

Argentina
Australia
Austria-Hungary. ,

.

Belgium

43,906
16,924
74, 208
82, 426

41, 730

35,463
8,450

45, 487 i

Bra'zil 29,340 40,682
3,914
27,314

British India 5
;
705

28, 462
3,535

22, 883
4,515
4,239

Canada
Chile 7. 832 4,200
Cuba

1

4,771
1

5,391
Denmark 3,513

17, 287

7, 594
1,966

212,226

Dutch East Indies .

Fmland
i

15,448
4,923

j

1,256

i
!

1

5, 103
i

1

569 !France
Germany

1
i

Italy
Japan
Netherlands
Norway
Roumania.

39,918
15,649
79, 452
8,104
4,811
81,373

5SG
683

5, 209
187,934
17, 92S

32,978
10,669
77, 809
6,602

54,541
17,809

13,256

Russia
Serbia ^

64,030 21,238

Spain
Siyitzerland
United Kingdom...
Other countries

Total

645
4,236

151,655
10,170

431
7,723

173,360

990,197 491,846

1 In former editions of the Yearbook exports from Russia of smola drevyesnaya (tar) were erroneously
Included in this table as “rosin.”

2 Data for 1911.
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TURPENTINE.

Table 142.— Turpentine (spirits): Internaiional trade, calendar years 191S-1915.

(‘^Spirits of turpentine ’’includes only “spirits” or “oil” ofturpentine and, for Unssia, skipidar, it excludes
crude turpentine, pitch, and, for Russia, terpentin. See “ General note,” Table 10.]

EXPORTS.

[000 omitted.]

Country. 1913
1914

(prelim.)
1915

(prelim.)
Country. jAio ,

1914 1915
(prelim.) (prelim.)

Belgium
Gallons.

1,693 1

Gallons. Gallons.
Spain

'

Gallons. ' Gallons,
i
Gallons.

1,329
1

1,052 t 922
20,018 11,118

i

10,624
741 617

Franc© 2, 990
i

578 i

2,004
\ U 475 United States i

Germany Other countries '

4,112 1

2,269
1

2,883
1,337

7
.

1

Russia 113 1 Total 33,7.30 19,011 .

!

1

j j

IMPORTS.

Argentina
Australia
Austria-Hungary. .

.

Belgium
Canada
Chile
Germany
Italy
Netherlands

698
524

2, 068

489
471

524
;

2,994
1,253 1, 152 1,113 :

180
10, 726 1

1,061
j

140 114

874 968

6, 064 3,632 27

1

New Zealand
Russia
Sweden
Switzerland
United Ivingdom,.
Other countries. ..

Total

200 81 130
363 243 180
loS 110
592 375 395

8,356 5, 031 7,446
1,161 783 1

36,998 13, 381

INDIA RUBBER.

Table 143.—Tidia rubber: International trade, calendar years 191S-1915,

fFigures for india rubber include “india rubber,” sc called, and caoutchouc, cauckojehe (Peru), hule (Mes-
icob bonacha, massaranduba, mangabeira, manigoba, sorva and seringa (Brazil), gonielastkk (Dutch East
Indies), caura, sernambi (Venezuela). See “General note,” Table 10.]

EXPORTS.

[000 omitted.}

Country.

Angola
Pr''l "Pn TCon ro
B.U.: ;•!!

,

ib'jii
•

'

Braul
Cey’on
Diiteh East Indies..
Ecuador
France
French Guinea
French Kongo
Germany
Gold Coast
Ivory Coast

iyi4
I

laio
lyid

I (prelim.).
I

(prelim.).
Country. 1913

Pounds.
4, 458

1 7, 737

Pounds.
4, 066

Pounds.

24^ 456
11.339 13, 415

73, 924

37,344
22,908

325

79; 876
27,518
15, 910

77, 525

48,804

' 428
20, 733
3,209
3, 866
8, 756

14,358
2, 037

397

5,148

1,317

2, 121

i 654

1

Kamerun
Mexico
Netherlands
Peru
Senegal
Singapore
Nigeria
Negri Sembilan
Perak

'

Other countries

Total

Pounds.
2, 60S

8,549
12, 368
6,131

193
1 8, 472
7,505
8,951

17, 160
26,618

527
I

2,161 I

312,967

1914 1915
(prelim.).! (prelim.)

Pounds. Pounds.

11,665
5,009

4

28,474
373

11,881
24,732
32,041

252
26, 164

18,316
37,325
43,053

380

310,324

IMPORTS.

bc:. L uu
\ L

France
Germany
Italy
Netherlands

7, 975
32, 492

4, S02
33, 836
45, 188

6, 271

17, 723

5 ,
10s

1

25,499
9, 731
29,317

6,733
i

15,695
11, 833

Russia
United Kingdom. .

.

United States
Other countries

Total

28, 135

56, 617 i

115, SSI

17, 240

25,086
41,596

143 , 065
30, 925

366, 160 293, 707

23,040
33, 760

221, 482

1 Data for 1912.
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SILK.

Table 144.—Production of raw silk in imdey^mentioncd countries^ 1911-1915.

[Estimates of the Silk Merchants’ Union of LyonSj France.]

Country. 1911 1912 1913 1914
1915

(prelimi-
nary).

Western Europe:
Italy
France
Spain
Austria
Hungary

Total

Levant and Central Asia:
Broussa and Anatolia
Syria and Cvi-)rus
Other Provinces of Asiatic Turkey
Turkey in Europe ^ 1

Pounds.
7, (i94, 000

8S(), 000
194.000

}
772,000

Pounds.
9.050. 000
1.113. 000

172,000

/ 410, 000

t 238,000

Pounds.
7, 804,000

772. 000
181.000
331.000
271.000

Pounds.
8, 950, 000

893. 000
101.000
388. 000
278. 000

Pounds.
G. 345,000

287.000
110.000
225.000
143.000

9, 540, 000 10,983,000
1

9.359,000 10, G70, 000 7,110,000

1, 290, 000
1, 157, 000

353, 000

844.000
882. 000
254,000

1.025.000
1.080.000

298. 000
187.000

701.000
948. 000
242. 000
132. non

380.000
772.000
143.000
66,000

Saloniki and Acfrianople 827. 000

375. 000
137, 000

1, 058, 000

1
1,329,000

573.000

320.000
110.000
871,000

/ 500,000

1 50.9, 000

Balkan States (Bulgaria, Serbia, and
Roumania)

Greece, Saloniki, i and Crete
Caucasus
Persia (exports)
Tui'kestan (exports)^ 1

Total

Far East:
China-

Exports from Shanghai
Exports from Canton

Japan—
Ex^o’-f'J frrvm T'okohama

Bfici-h Ji' -
Exports from Bengal and Cashmere

Indo-China—
Exports from Saigon, Haiphong,
etc

Total

Grand total

298 000
408. 000
849. 000
403. 000
49G, 000

3SG, 000
309. 000
794, 000
170.000
187. 000

220,000
i7g;ooo
276.000
88,000
110.000

G, 520, 000 4 , 923, 000
1

5, 1 04, 000 3,935, 000 2,237,000

13, 095, 000

3, 814, 000

20, G57, 000

494, 000

35, 000

14.198.000 12,709,000 9.110,000
4, 983, 000 ; G, 0C3, 000 4. 233, 000

23.957.000 20,720,000 20,922,000

370,000 '

240,000
,

75,000

33,000 20,000
'

35,000

12.213.000
4, 321,000

24.802.000

179,000

3LOOO

38,095,000 43,541,000 45,707,000 ' 34,381,000 41,546,000

54,167,000 59,447,000 00,230,000 48,986,900 50,893,000

1 Prior to 1913 Turkey in Europe included the Vilai^ot of Saloniki, which now ])cIon;rs to Greece.
2 Including “Central Asia” subsequent to 1911.

Table 145.— Total production ofraw silk in countries mentioned in Table 144, 1900-1915,

Year. Production. Year. Production. Year.
1

Production.

1900
Pounds.
40.724.000
42.393.000
41.368.000
39.981.000
45.195.000
41.513.000

1906
Pounds.
46. 106. 000
48.634. 000
53. 087. 000
54.035.000
54.002.000

1911

Pounds.
54. 167.000
59.447.000
60.230.000
48.986.000
50.893.000

1901 1907 1912
1902 1908 i 1013

1903 1909
!

1914
1904 1910

I

1915 (preliminary).
1905
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WOOD PULP.

Table 146.— Wood pui-p: Internationcd trade, calendar years 1913-1915.

[All kinds of pulp from wood have been taken for this item, but no pulp made from other fibrous sub-
stances. See ‘^General note,” Table lu.]

EXPOETS.

[000 omitted.]

Country. 1913
1014

(prelim.).
1915

' (prelim.).
Country.

^

1

1

! 1913

1

1914

I
(prelim.).

i
1915

(prelim.).

,

Pounds. Pounds. Pounds. Pounds. Pounds. Pounds.
Austria-Hungary . ,

.

Pekdiirn
1

225,480 ,

71,331 !

i .

SvrXden
Switzerland.

12,223, 232
14, 859

2, 054, S13
15, .3 73 22, 877

Canada i 506,339 849, 766 '

728, 341 United States 39, 552 ' 24, 874 40, 575
Finland
PrArinnny

!

27S, 907
i 412 19.5

221, 420 213,843 Other countries 136, 540 121, 167

Norway
Russia

1, o5S, 473

i

29, 361
1,407, 299

6,515
1, 014, 870

1

Total

!

1

5,591,098
j

4,701,227
;

IMPORTS.

A.^--r.":n~

.\'i- '-Jr . ...

70, 531

13, 377
51,441 33, 679 Russia

Spain
58, 770

134, 352
62,880
87, 233

176, 700
111,302

Belgium 291,900 Sweden 10, 601 10, 616
Denmark 130^ 654 Switzerland 2G, 602 16U15 21,839
France
Germany

1, 025, 025
121,124

702,640 627, 499 United Kingdom...
United States

2,153,077
1,082,914

2,201,302
1,351,130

2, 131,945
1,145,717

Italy
Japan

212,241
105,509

103,943
100, 764

135,084
119, 307

Other countries 197,245
i

205,803

Portugal 21, 192 17,129 Total 5,655,114 5,000,996

54150°—YEK 1916 42A





LIVE STOCK, 1916, AND MISCELLANEOUS DATA.

FARM ANIMALS AND THEIR PRODUCTS.

Table 147.

—

Live stoclz in principal and other co^i^itrir^.

[Latest census or other official ^r:"es a’f" ‘Lfiio, 'nit'-' coriuarison for earlier 5'ear3. ^ 3:1303 ret^.rus are
ita'i .- affic:..! .:L:arO' aro m Roman type.]

PRINCIPAL COUNTRIES.

Cattle.
Biiffa-
loos.

Swine, Siiecu.

.

!

Goats. |Hor.ses.

!

Mules. Asses.

TllOlL- Thou- Thou- Thou- Thou- Thou- Thou- Thoii-
sand. sand. sand. sand. sand. sand. sand. 'sand.

03,017
01, 920

07,453 43. 483 (U
(L

21, 120 4P'39 A)
48,025 21,1.59 4,593 1 1)

58,329
61,S0i
1,879

04,618
58, 188

49 ’ 9oG

391

Cd 21, 195 4, 479 (D
iOd4 ,

no
d,2SS ' ii5 3, IS ;

‘

‘ 270 17

1 {^) (^) 0
(^) 0)

w 31 5 28 9 3

316 106 6 49 58 5 1

1,107 114 S,338 221 192 271
1, 128 109 9,012 3,990 230 192 276
1,007 91 9,003 4,030 221 174 278
993 82 0, 724 3, 503 202 147 263

1, 121 7, 802 3,545 217 142 287
30, 796 3, 107 81,485 4,504

3,9IJ
9, 306 584 345

29 , 124 i,m 67,384 7, 53S 465 285
21,702 60S 7/,,380 2, 749 4,447 285 198

21,962 304 66, 706 1,894 4, 234 417

0,924
11,051

760
862

69,706
78,000

^ 262 2,395
2,521

4

I -)

8

(D
11, 745 1,026 92,047 314 2, lOii 5

8,528 1,015 74,541 (^) 1, 075 fU (D
S, 640 950 70, 603 (L 1.610 D) (D
11,767 823 90,090 (U 1,630 (U (D
10,300 ' 891 97, SSI U) 1,522 tu (D

9, 159
!

1 6 . 4$2 2
,
42s 1 257 1,S03 21 53

9,511
1 (L ' 4,633 2,621 1,020

1,036
1,716 20 46

8
,
6U : 3,550 S,1S7 1

, 54s 17 41

8,58fi (') ' 2 722 3,841 1,007 1,463 50
H 045 ! v\o 1

g’825 0,500 209 2, 005 1 16

i
6,416 7,698 331 2,001 c 18

5
,
80O 6,ur 7,527. 237 1,997 '22

4,879 4,304 10, 595 270
1

1,749 23
1,135 1,164 850 96

i 350
909 883 596 22 ! 311 1 S

1,309 1 527
'

2,499 1,393
\

222 (=>) 6

1,416 1 662 3,231 uw 231 1 5

1,849 1,412 (^) (}) 267

1,880
1,421
1,383

1,494
1,163

185 218 Sir It

236 241
(') :

272
'

646 365 272 - U)
SO, 705
1,603

18,399
527

10,653 10,049
1,459

7,289 3.208
415 8,632 478 1/ 118

1,696 477 465 8,m 1,384 538 :
12 m

1,596 431 368 7,015 1,405 495 9 107

1,426 342 462 6,868 1,264 3U 8 83
5

;
917 2,815 1,965

2,0.39 (1)

(^)

(^)

cu
(U

2,991 (')

CD
(D
(D6,066

6, 533
3, 112
3,610 '

2,354
1,734
1,208

2,990
2,5962,175 CD

(D
(D

(D
5 ', 576 2,510 1,577

1,471
1,059

U)
4,121
3,515

2,564
3,049

e
(D (D

Countiy. Date.

United States:
On farms

Not on farms
Alaska (on farms and
not on farms)

Hawaii (on farms and
not on farms)

Porto Rico (on farms
and not on farms)

.

AJ.geria

Argentina

Australia

Ausrria-Huagary:
Austria

Hungary

.

Jan. 1,1917
Jan. 1,1916
Jan. l,191o
Apr. lo,19W
Apr. 15,1010

Jan. 1,1010

Apr. 15,1910

Apr.
Dec.
Sept.
Sept.
Sept,
Sept.
Dec.
May
May.

Dec.
Dec.

Dec.
Dec.
Dec.
Dec.

C roatia-Slavonia.

.

Bosnia - Herzego-
vina

15.1910
31. 1912

,
1910

,
1905

,
1900

,
1895

31.1913
1,190S

1895

18S8

31,1915
31. 1914

31.1910
31,1905
31,1900
31, 1895

1890

Dec. 31,1910
Dec. 31,1900
Dec. 31,1890

Dec. 31,1880
Apr., 1913

Feb. 28,1911

Nov, 20,1895
1884

Mar. 24,1911
Dec. 31.1895

Belgium.

,

Vet. Id
Nov. 10\

mio

Brazil
Etflgaria

Canada.

\fay
Dec. 31,1913

Dec. 31,1910
Dee. 31,1895
Dec. 31,1880

1913
Dec. 31,1910
Dec. 81,1905
Dec. 31,1900
Dee. $1,1892
June 30,1916
June 30,1915
June 1,1911
June 31,1901

1891
1881

f No official statistics. 2 Reindeer. 3 Less than 500. i Dec. 31, 1913.

659
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Table 147 .—Live sioch in principal and other countries—Continued.

PRINCIPAL COUNTRIES—Continued.

Country.

Denmark.

Finland

France

Germany

,

Greece
India:

British

Native states ^

Italy

Japanese Empire:
Japan

Chosen (Korea)...

Formosa (Taiwan)

Mexico
Netherlands

New Zealand

Date. Cattle.
Buffa-
loes.

Swine.

Thou- Thou- Thou-
sand. sand. sand.

Fch. 29,19i6 2,290 1,983

May 15,1015 2,417 1.919

July 15,19U 2,463 2,497
July 15,1909 2,254 1,468
July 15,1003 1,840 1,457
July 15,1808 1,745 1,168

1910 1,573 2 120 418
1905 1,481 2 142 220
1900 1,498 2 li9 211
1890 1,305 2 86 194

3July 1, 1916 12,724 4,448
5Dec. 31,1915 12,614 4,91C
3Dgc. 31,1914 12, 60S
Dec. 31,1913 14, 807 7,048
Dec. 31,1910 14, 533 6,900
Dec. 31,1900 14, 521 6,740
Kov. 30,1892 13, 709 7,421

1882 12,997 7,147
1862 12, 812 6,038

Fee. 1,1915 20, 317 17,287
Fee. 1,1014 21,829 25,341
Fee. 1,1913 20, 99'^ 25, 659

Fee. 2,1912 20, 182 21,92/
Fee. 2, 1907 20, 631 22, 147
Fee. 1,1904 19, 332 18, 921
Fee. 1,1000 18, 940 16,807
Fee. 1.1897 18,401 14,275
Fee. 1, 1892 11

,
bij6 lV,174

Jan. 10,1883 15, 787 9,206
1914 300 6) 227

1913-14 U25,042 218,235 (1)
1910-11 ^94,664 ne, 628 (1)
1904-5 '77,111 012, 871 (D

1899-19 CO “72, 606 012,120 (1)
1894-95 “67, 045 011,826 (D
1913-14 M2, 236 3 1,765 (1)
1909-10 no, 391 0 1,559

1 (D
1904-5 “ 8,178 0 1,347 (1)
1900-1 “ 7.397 !o 1,228

‘ 0)
1914 6,046 1 2,722

Mar. 10,1908 6,199 19 : 2,508
Feb. 13,1881 4, 772 11 1,164

Dec. 31,1914 1,387 (0 332
Dec. 31,1913 1,389 (0 .310

Dec. 31,1910 1,384 0 ) 279
Dec. 31,1905 1,168 d) 228
Dee. 31,1900 1,261 0) ISl
Dec. 31,1913 1, 211 0) 761
Dec. 31,1910 704 (0 566
Dec. 31,1914 2 39S 1,313
Dec. 31,1905 (®) 341 1,018
June 30,1902 5,142 616
May, 1915 2,390 1,487
June, 1913 2,097 1,350
May 20\.q.^
June 2,027 1,260

Dec. 31,1904 1,691 862
Dec. 31,1900 1,656 747
Dec. 31,1890 1, 533 579

. Apr. 30,1916
Apr. 1,1911 2, 020 349
Apr. 30,1911
Apr. 30,1905
Oct., ' 1905 1,811 250
Apr. 30,1900
Oct., 1900 1,257 251
Apr., 1895

1895 1,048 1 240
1

1891 832 ,i 309

Sheep. Goats. Horses. Mules. Asses.

Thou- Thou- Thou- Thou- Thou-
sand. sand. sand. sand. sand.

£55 (C 515 (') (1)

533
4i

526 (B
515 568 (D (B
727 40 535 d) (B
877 39 487 (') (^)

1,074 S3 449 d) (B
1,309 13 361 d)

938 6 324 (C
985 8 311 (B

1, 054 15 293 (C (')

12.079 (0 2,317 163 317
12,379 1,230 2,156 144 324
14,038 1,317 2,105 152 337
10,213 1, 453 3, 331 193 3G0
17,111 1, 418 3, 19S 193 361

20, 180 1,558 2,903 205 356
21,116 1,845 795 217 369

23,809 1,851 2,838 251 296

29, 550 1,726 2,914 (') (^)

5,073 3,438 4 3, 342 (B (')

5,471 3, 538 ^3,435 (B (B
5,521 3, 543

3,410

3,227 (^) (')

5,803 4,533 1 ?

7,704 2,534 4, 34a

7, 907 3, 330 4, 267 0) cc
9, 603 3. 267 4, 195 s

10,867 (^) 4, 038 0) (^)

13, 590 3, 092 3, 836 7

19,m 3, 641 S, 523 10 (^)

3, 547 2, 638 149 SO 133

23, 092 30, 673 1,643 86 1,501

22, 922 28, 518 1,524 no 1,342

17,502 24, 803 1,278 54 1,177

17, 805 19, 005 1,308 1,227
17, 260 15, 272 1.134 1,102

8; 306 175 ISl

7,129 141 155

6,318 92 129

4, 538 85 115

13, 824 2, 235
11,163 715 056

1

388 850
8,598 2, 016 658 294 674

3 95 1,579 i}) 0)
3 89 1,582 C) cc
3 92 1,505 C) Oi
4 72 1,368 0) C)
2 60 1,542 (C cc

10 51 14

7 40 0) (^)

(^)

(®)

3,424

125 (3)

(3)

859
108

4, 203 334 288

G) (E (C (i)

842 232 334 C) (0

889 224 227 d) (0
607 166 295 0) 0)
771 180 205
819

24,608
165 273 0)

6 404 (“) (')

23, 996
19, 131

327 («) («)

19, 355

266 (®) (®)

19, 827 0)
0) 2t7 (s) («)

18,128 9 211 (*) (®)

1 No official statistics.
2 Reindeer.
2 Excludes invaded area.
^ Excluding Army horses.

5 Tneludirv and voiing buffaloes.
® \ ' i: v'vuu; buffaloes.
^ ^ jT ;*'• ir

C

o" ioj-;-'.

8Lrs.' ih.m C'jl

'
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Table 147 .—Live stock in principal and other countries—Continued.

FRINCIPAL COUNTPaES—ContiriueJ.

Countri'. Date.

1

Cattle.
'
BulTa-
ioes. i

Swine. Sheep. Goals. Horses. iluies. Asses.

j Thou- Thoz- Thou- Thov^ Thou- Thou- Thou- Tho'd^

i
sand. san-d. sa ad. sand. yLOTlJ

1
srad. sand. sand.

Norway
^

Sept. 30, l9io 1,121 C) 209 1,330 240
,

IS'-, C) d)
Sopt. 30,1914 1, 146 C) 22s 1,327 237 LS2 (D d)
Sept, r0,1010 1, 134 (D 334 1, 39S 2SS 16S (D d)
Sept, t0,1007 1,069 2 143 SOI 1,391 '293 104 C) d)

loco 950 2 109 1^5 999 215 171 (D d)
ISOO 1, 006 2 170 121 1,418 272 151 d) d)

Philippine Ii^lands Dec. 31,1015 534 1 222 2,521 129 644 223 C) d)
Dec. 3 1,1910 270 to/ 1,682 94 441 143 d) d)
I)cc. SI, 1003 128 041 1,179 SO 124 m d) d)

Portugal Oct., 1906 70S (D 1,111 0
,
V/'S 1,034 88 58 U4

1210 625 (D 911 2. 977 937 87 51 138
Pouinania Apr., 1916 2,938 1,382 7,811 301 1,219 (d) 12

1911 2, 667 1, 021 5, 209 187 825
1907 2,535 1,124 5, 105 191 SOS

Dec
,

1900 ?. 545 \ 44 1,700 5, 655 7 'll 864 1 1
7

1300 2, 520 926 0 , 002 210 505 e

1884 2,-' 76 S86 4, 055 245 533

Pu'^dan Emrsire:
Pu-i.;, Luiopn-an 1913 31,974 2 605 13,458 41.426 873 22, 771 6 7

1910 31,315 2 4b2 12,019 40, 734 857 21,868 5 2
1900 31,001 2350 11,701 47, G2S 1,017 19, 744 1 2
1390 25 52S C) 9, 554 46, 052 C) 19,779 C)
ISSi 22, 122 C) 9, 265 45, 522 1, 157 15,534 d) d)

Poland p 1913 2, on (D 491 68 j 9 1,115 d) d)
St 1910 2, 301 (=) C12 1,050 0 1.222 d) (

3
)

s I'JOO 2, S23 (•D 1, 402 2, 823 11 1,392 d) i

1890 3, 013 (^) 1, 499 3, Too (D 1,207 d)
VI i 1881 5, 055 C) 700 3, 375 10 1,037 d) d)

Russia, Asiatic iT;

(33 govern-
ments of the
Caucusus, Cen-
tral Asia, and
Siberia) 1913 13,404 (^) 2, S95 38, 696 4. 791 11,959 ) d)

Serbia Dec. 21,1910 yi) 1 866 2,819 ' 621 153 1 1

Dec. si. 1905 963 7 908 2,160 510 174 1 1

S'^si'^ 1914 2, 743 2, 810 16, 12s 3, 265 525 9S4 841
1012 2,879 A 710 10,441 S, 394 948 849

Dec. 31,1910 2,309 2, 424 15, nr 3, 216 520 8S6 868
Dec. 31,1000 2. 497 2, 080 13,481 2, 440 440 802 744

1891 2, 21S 1,928 13,359 2, 5'34
i 397 768 i

754
S'lVpderi Dec. 31, 1914 2, 761 1,015 993 77 603 (1) * (^)

Dec. n, 1913 2, 721 96S 9S8 71 : 590 d) M
Doc. 31, 1910 2, 748 2 27.3 957 1,004 69 587 d) (D
Dec. 31, 1905 2, 550 2 226 830 1,074 67 555 d) d)

1900 2, 583 2 232 806 1, 261 SO 533 d) d)
1890 2, 399 2 288 645 1,351 87 487 d) d)

S\vit7,ArlaTirl 19,1016 544 172 S5S 137 3 1

Apr. 21,1911 1,443 570 161 341 144 3 s

Apr. 20, 1906 1,493 549 210 362 135 3 s
Apr. 19, 1901 1,340 555 219 S55 125 S 2

Turkey. European 1912 C) C) 73 27,095 20,269 (D d)
and Asiatic. 1910 175 27)662 21,283 (D d) d)

1905 h h 196 23,614 16, 411 C) C? P
Union of South Africa. Dec. 31, 191.3 C) 0) C) 35,711 11,521 (G C) d)

May 7,1911 5, 797 0) 1,082 SO, 657 11, 763 710 94 SS7

1904 3, 500 C) 679 16,323 9,771 450 135 142
Unib'''’’ Kiria^om:

uroai h'riu.’i'i June 5, 1916 7,442 2,315 24,990 ‘0
1,567 d)

June 4, 1915 7, 288 2,579 24,598 (D 1,213 C)
June 4, 1914 7,093 2,634 24,286 (G 1,296 C)
Juno 4, 1913 6,964 2,234 23,931 (D 1,324

June 4, 1910 7,037 2,350 27,103 (D 1,545 d) d)
June 4, 1900 6,805 2,382 26,592 C) 1, 500 id
June 4, 1890 6, .509 i

2,744 27,272 C) 1,432 C)
Juno 4, 18S0 5,912 2,001 26,619 0) 1,421 0

Ireland 1,1916 4, 970 1,290 3,764 293 599 28 230

June 1, 1915 4,844 1,205 3,600 243 561 29 227

June i; 1914 5,052 1,306 3,601 242 619 31 245

June 1, 19X3 4,933 1, 060 3,621 246 614 30 243

June i; 1910 4,689 1,200 3,980 243 613 31 241

June 1,1900 4,009 1,269 4,387 306 567 31 242

June 1, 1890 4,241 1,570 4,324 327 586 30 213

June 1, ISSO 3,921 850 3,561 266 557 25 186

1 No official statistics. ^ Less than 500.

2 Peindeer, ^ Exclusive of the Government of Padom.
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Table 147,—Live stock in principal and other countries—Contiaued,

PRINCIPAL COUNTRIES-Continued.

Country. Date, Cattle.
Buffa-
loes.

!

Swine. ^ Sheep. Goats.

Thou-
sand.

20
30
5

Horses. Mules,
i Asses.

United Kingdom—
Continued.

Isie of Man and
Cliarmel Islands

Uruguav
June 5,1916

1908
. 1900
mo

Thou-
sand,

40
8, 193
6,817 1

3,632

TllOVr
sand.

Thou-
sand.

11

ISO

H
6

Thou-
sand.

78

36,286
IS, 609
1,900

i

Thou-
sand.

10
556
5G1
518

Thou-
sand.
(^)

18
0

1

Thovr-
sand.

\

3

OTflEP C0UNTKI2S.

A2ore3 and Madeira
Islands

Basutoland
Beciiuanaland Pro-
tectorate

Bolivia
Bri1 ish East Africa 2

.

British Guiana
Codon
Clnle
Costa lUcn
Cuba

I

Dec.
Cypr.13

;

Mar. 31,1915
Dutch East Indies:

Java and Madura
0 1 lier possessions.!

Dutch Guiana ' Dec.

1900
101

1

1011
1910

Mar. 31,1915
1915
1914

Dec. 31,1913
1914

I

Egypt

Falkland Islands
Faroe Islands
Fiji

French Guiana
French Indo-China:

Armain :

Cochin-China
Guam
Gambia
Guatemala
German East Africa.

.

Germans. W. Africa.

.

Honduras
Iceland
Jamaica •

Luxemburg
Madagascar
Malta
Mauritius
Morocco (western)
Newfoundland
Nicaragua
Nyasaland Protecto-

rate
Panama
Ehodesia
Salvador
Siam
Straits Settlements . .

.

Swaziland
Togo 2

Trinidad and Tobago.
Tunis
Uganda Protectorate 2

Venezuela

fAug -

\Sept.;

1913
1905

13, 1914

.914

1914
1914
1914
1914

1914
1914
1913
1907

Dec. 31,1914
1913
1913
1914
1912
1914

Bee. 1,1910
Dec. 31,1914
Mar. 31,1915

1913
1915
1911
1908

1915
1905
1911
1906

Januarv, 1915
1914
1915
1913
1914

July 31,1915
1914
1912

1 Ko official statistics.

89 03 87 38 2 9
/

G) 1, 369 (:g 88 CG (•)

G) 3.is 4
1

735 114 1,325 473 97 45 174
900 G) 4 6, 555 4, 020 2 (G (G
90 (?) 11 20 15 1 2 6
1,484 84 64 190 4 (G CG

1.969 221 4, 602 299 458 38 33
3.36 64 G) 1 52 2 CG

h395 G) G) (G 673 50 3
61 39 263 244 CS

4/"80 G) G) (G 274 (G CG
449 447 G) (D (G 119 (G (G

s C) 4 G) G) (G 1

601 oGS G) G) G) 40 22 632

S (•'') 701 G) 3 (G G)
4 (D 112 G) G) G) (G

53 G) 3 16 G)
400 G) 150 110 3 CG G)

215 G) G) (G (G CG (G
109 212 709 (G (G G)

G) G) (G CG (G G)
8:3 G) G) (G 4 G) CG

6.5.5 177 402 59 114
3,994 6 6, 440 25 (G ! CG 1i

25
206 8 555 517 16 14

459 ISO 6 23 68 25
26 601 1 1 46 CG CG
115 31 11 18 55 CG CG
103 137 5 10 19 (G CG

4 6 , 7S4 643 247 IGS 2 CG (G
5 4 21 21 9 -

17 3 37 1
1 CG

675 16 3,175 1,052 12.} 225
39 37 98 17 u (G CG
253 12 G) 1 38 6 /

82 22 28 1:37 (G CG G)
65 28

! G) 3 17 2 CG
500 2 300 603 20

2S4 423 21 (G 74 (G G)
2,308 1,999 G) 92 (G G)

40 113 1 35 18 2 (G (G
90 9 200 1 CG G)

65 C) G) G) G) G) (G G>
1:3 9 2 6 5 5 G

269 12 1,119 499 38 SO 8$
845

\

1 678 G) CG G
2,004 ; 1,618 1, 6G7 191 89 313

2 Figures incomplete. 3 Less than 5il0. * Zebus.
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Table 14S .—Hides and shins: International trade, calendar years 1913-1015.

(Tliis table gives the classification as found in the original returns, and the summarystatements for ''Ail

countries” represent the total for each class only so far as it is disclosed in the original returns. The
following kinds are included: Alligator, bimalo, calf, camel, cattle, deer, goat and lad, horse and colt,

kangaroo, mule and ass, sheep and lamb, and ail other kinds evoAni, fuj-c,, hird ^^kins, with
wool on, skins of rabbits and hares, and tanned or partly ;a!::.'.d ...o j ’.''d h ..nb.''; .lOJjnds

computed from stated number of hides and skins. See General note/' Table lO.l

EXPORTS.

[000 omitted.]

Country and classi-

fication.
1913

Argentina: Pounds.
diicd 46, 779

Ca J
,

144,903
Reel 1

Goat 4,387
Horse, dried 2, 297
Horse, salted 310
Kid 995
Sheep and iamb .

.

47, 920
Austiia-Himgary:

Calf, dried 3,177
Calf, green 22,004
Cattle, diied > 7, 795

Cattle, green 27,371
Goat 2,014
Horse, diicd 1,230

Horse, green 3,810
Kid 1,355
Lamb 3,138
QViaaii 5,884
! ’'<1.. ufioi... . 1,351

Brln'im: '

r.', ];, 116,608
^

Brazil:
Cattle, dried 20, 460

Cattle, green 5b, Sb6

'I' eer 387 <

Goat 5,062
Sheep 1,594
Unclassified 82

Biiti'h India:
C iGie 124,525
0 oar 52, 438
Unclassified 7,160

rnip-A, tfdr.:-

(. nil,- 21,515
Goat 9, 105

32,319
Canada:
Sheep 36
Unclassified 1 60, 000

China:
Buffalo 66,405
Horse 1,518
Goat 22, 176

Sheep 1,105
Chosen (Korea):

Cattle 4,049
Cuba:

Cattle 14,207
Unclassified 322

rm-n-iP;
'm-:. Uc'l 20,814

‘

1 ‘nir!- [ , I- !

Unclassified 16,011
Egypt:

Cattle and camel . 7.029
Shee]) and goal .

.

-2,946
1

France:
Calf 34,164

'

Goat 5,411
Kid 2,601
Lamb 1.9S3
Sheep 13,030 !

Unclassified 82,304 :

1914
(prelim.)

1915
(prelim.)

1

Country and classi-

j

fication.

Pounds. Pounds.
;

German v:

31,984 56,391 1 Calf
140, 118 141,641 '1 Cattle

1 6 ! Goat
3, 193 5,203

i

Horse
2,464 4, 7S2

610 835
1

1 :! ! . .1
'

406 342 ' Italy ; i

33,;329 50,705
i

Catrie !

'1 Calf

19, 569 34, 595
49.730 4r,153

284 305
3, 786 6,873
1,337 2, 796

76 109
I

97, .586 89,443
i

46. 906 42,477 1

5, 755 5,496
I

14, 765 15,415 1

7,944 8,324
I

30,403 37,282
1

1

53,000 42,000

58, 259 58,319
1,542 1,851

17,616 22,652
j

S25 1,325
j

5,628
!

14.458 ^ 16,539 :

'264

11,609

6,883 5,100
!

2,211
i

2,573 I

21, 150
'

10,050 1

3,964 900

1,045 166 i

1,144 1,284
1

6,943 1,437

61, 493 30, 180 11

Goat
Kid
Lamb
Sheep
Unclassified

ilexico:
Ailigator
Cattle
r eer
Goat

Netherlands:
Hides, dried
Hides, ii esh
Hides, salted
Sheep

New Zealand:
Sheep
Unclassified

Peiu:
Cactle
Goat
Sheep
Unclassified

Russia:
Hides, large
Hides, small
Sheep and ajoat...

Singapuie:
I

Unclasbified
Spain: i

Goat
Shoe])
Unclassified

Sweden:
Cattle, wet
Cattle, dry
Horse, wet
Horse, dry
Goat, kid, lamb,
and sheep, wet.

Goat, lamb, and
sheep. dry

Unclassified, dry.
Unclassified, wet.

SwiUerland:
Unclassified

United Kingdom:
Cattle
Sheepskins
Unclassified

United States:
Calf
Cattle
Unclassified

1913 '

191 i

(proUm.)
1915

(prelim, j

Pounds. ‘ Pounds. Pounds.
19, 158

104 *353

2 912
14 594

'947

1 296

45,094 3^5
,

4 lo 16, 576

7, 4 hi 5, 379 423

1,191 598 192

989 644 02

2,207 2,043 9

782 517 1

1,316 1,067 1,324

34
34 rrs

'

G}6i
4 541 i

24,161 16,701 1, 164

162 79

42,399 28,435 10, 265

993 1,243

20,671 21,923 24,974

7,004 5,130 6,010

6, 930 4,326
872 944
172 151

1

51,411
1

34,097 12, 278

36,676 12, 723

23,471 i

1

15,614 lU
1

7, 163 5,184

1,023 1,019 2,472

9, 203 S, 507 5, 092

6,470 2,678 6U

21, 359 24,703
366 166

813 1,331
1 2

635 854

157 132
8 2

175 166

23,851 24, 13S 11,571

2,175 !
- 589

17,337 14, 055 9, 366

22, 213 17, 5S3 11,034

583
1

798 $30

14,454 15,310 19,404

7,119 5,476 2, 196

1 C^noificial estiinate. 2 Data for 1912.



66-4 Yearbook of the Depariment of Agriculture,

Table liS.—Hides and sHns: International trade, calendar years 1913-1915—Contd.

EXPORTS—Continued.

fOOO omitted ]

Country and classi-

ficaiioii.
ion i

;

(prelim.)
1915

(prelim.)
Country and classi-

fication.

Uruguay: Pounds. Pounds. Pounds. Othercountries-Con.
Calf... iss 228 Skins—Contd.

G, S3G 1 Sheen and lamb
Cattle, salted 27,402 21. 030 Sheep and goat,

Horse, dried .. .. SO 41 mi ved
1 Unclassified

Lamb G7S 48
Sheep 23,674 9, 563 Total
Yearling, dried... 1,116 1, 195
Yearling, salted.. 489 272 All countries:

Venezuela:
j

Hides

—

Cattle 1 7,013 6, 587 7, 644 Cattle ond buf-

Peer, ... 354 302 200 falo

Goat 1,606 2, 041 1,612 Horse
Unclassified 1 260 Skins

—

Other countries: Alligator

Hides— Calf

Cattle and buf- Deer
falo 106, 6C0 93,018 Goat and kid...

Horse 361 15S
Skins— 'y

\ . :•!.*' : :

'

MliVntnr. . . 72 55 mixed
Calf 4,033 4,307 Unclassified
Deer L441 1,295
Goat and kid... 18, 246 8,115 Total

1913
1914

(prelim.)
1915

(prelim.)

Pounds.
17, 861

11, GS7
54,370

Pounds.
17, 977

1,035
24, 637

Pounds.

2, 015, 873 1, 2GS, 346

924,854
25, 015

lOG
90, 753

2, 7S9
137, 924
202, 037

38, 949
593, 446

649, S50
6, 148

55

31,802
1,942

9S, 251

150, 038

19,846
310,294

2, 015, 873 1,268,340

IMPORTS.

Austria-Hungary:
Calf, dried
r-ip. ‘

<
'V:

Cattle, green .....
Goat
Horse, dried
Horse, green
Kid
Lamb
Shrrn

I

« I 'iR
«

Canada:
Unclassified

Denmark:
Unclassified

Finland:
Hides, dried
Hides, green
Sheep

France:
Calf
Goat
Kid
Lamb
Qll'.pr.-,

Germany:
Calf, dried
Calf, green
Cattle, dried
Cattle, ^oen
Goatj-withhairon.
Horse, dried
Horse, green
Sheep and Iamb..
Unclassified

l,07i

1,681
42, 309
37, 440
1,500

245
243
5S6

10, 124

3,770
608

197,072

14,401
5, 737

44, 667

10, 766

6, 200
6,374

310

5,123
19, 131

4, 151

334
3,139

131, 148

10,641
75,846
120,063
249,518
24,426
4,333

25,096
2,582
2,239

1

1

1

i

15, 301

5, 255

50, 7S2

8,477
5,544

60,297

2, 563

2, 945
109

3,205
16, 699
3,092

257
3,729
86,609

646
11,063

91

1,022
5,095
1,094

79
398

43,348

1

Greece:
Unclassified 5,219 4,080

Italy:
Calf : 1,211 726 2,144
Cattle 47,615 35,965 72,687
Sheep 4,270 2,502 4,185
Goat 104 90 288
Kid 61 20 17
Lamb 537 363 2,139
Unclassified 184 162 871

Japan:
Cattle 7,171 5,949 15,053
Deer 509 571 483

Netherlands:
Hides, dried 41,384 26,450 13,695

25 32
Hides' salted 34,189 25,369 0,453

4,812 2,894
Norway

:

Hides, dry 3,507 2,011 2,933
Hides, green 9,336 8,504 8,221
Hides, salted 608 560
Unclassified 29 32

Portugal:
Hides, dried 5,895 4,404
Hides, green 339 104

Roumania:
Buffalo and cattle 6,326
Horse and swino.

.

7

Sheep, lamb, and
goat 514

Russia;
Hides, dry ... 14,110 11,006 61
Hides, green 102,700 59, 212 500
Goat and kid 3,399 1 2,244 4
Sheep 10,078

:
12,162

I

867
Singapore:

Unolasstfied 1 10,965 8,942
j

Spain:
Unclassified 18,236 11,977 23,194

Sweden:
Cattle, wet 19,159 17,187

1 Data for 1912.



Statistics of Farm Animals and Their Prodiicis. 665

Table 148 .—Hides and shins: International trade, calendar years 191S~19t5—Contd.

IMPORTS'—Continued.

[000 omitted.]

Country and classi-
1913

1914 1915 Country and classi- 1914 1915
£[cation. (prelim.) (prelim.) fieation.

-lt7XO
(prelim.) (prelim.)

Sweden—Contd. Pounds. Pounds. Pounds. Other countries:
7,000 3, 206 Hides

—

Horse, wet 26 196 Cattle and buf- Pounds. Pounds. Pounds.
Goat, Ivid, lamb, falo 14,684 5,230
and sheep, wet

.

34^ 374 Horse 54 IS

Goat, iamb, and Skins—
sheen, dry 365 363 Deer 12 14

65 32 G oat and kid
LJnited Kingdom: Sheep and lamb 906 1,175
Calf, dry 24 187 Sheep and goat,

6G6 1,046 1,094 235 S7

Goat 7,203 7,541 13,287
1

Unclassihed 48,221 23,895
Hides, dry and j

wot 105, 165 117,535 164,881 i Total 2,100,395 1,149,429 1

1 "17 1 28*^ 2 4‘^6 '

United vStates:

- ,

All countries:
Calf, dry 26, 302 13, 899 22,703

' Hides—
Calf, green or Cattle and buf-

50,152 53,016 26,211
1

falo 801,966 403,341

C d’io 'd'dl b:
1 Horse 47, 155 10,830

' 1 H ’ 77, 625 83,730 140,944 ' Skins—
Cattle and buf- Calf 172,617 72,059

falo, green or Deer 521 5S5

158,655 236,773 281,141 1 Goat and kid...' 150,794 105,544

Goat, dry 1 64,509 57,983
:

62,721
,

Kangaroo
'

1,309 1,008

Goat, ^een or
1

Sheep and lamb 110, 785 90,418

pickled 25,168
!

17,872 . 16,566 Sheep and goat,

Horse, dry 9,726 5,810 5,452 mixed 1,457 S24

Horse, green or Unclassified— 813, 791 464,820

pickled 7,425 4,806 4,475

Kangaroo 1,309 1,008 983 Total 2,100,395 1,149,429

Sheep, dry 27,552 24,999
1

36,801

Sheep, green or
nickled 40,654

i

40,945 38,286
Vu'd.'sshiC'i

j

8,803 15,353 1 9,991
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HORSES AND MULES.

Tiblb 149.—Horses and wmUb: Number and value onfarms in the United Statps,

1867-1917.

XoTC.—Figures in italics are census returns; figures in roman are estimates of tlio Department of Agri-

culture. Estimates of numbers are obtained by applying esUinatcd percentages of increase or decrease to

the oublished numbers of the preceding year, except that a revised base is used for applying perevutage

estimates whenever new census data are available. It should also be observed that the census of 1910,

giving numbers as of Apr. 15, is not strictiy comparable with former censuses, which related to nuinuers

June 1.

1

1

1

Horses. Muies.

Jan. 1—
i

1

i

j

X umijor.
Price per
head
Jan. 1-

Farm value
Jan. 1.

X umber.
Price per
head
Jan. 1.

Farm value
Ja-n. 1.

1S67..... 5, 401,000 $59. 05 $318,924,000 822,000 .S6G. 94 855,048,000

istw 5,757,000 . 54. 27 312, 410,000 856, 000 5(3. 04 47,254,000

6,333, 000 62. 57 396, 222.000 922,000 79. 23 73,027,000

1870
1870, census, June 1

8, 219, 000

7, 11,5, 3:o
07. 43 556, 251, 000 1,180, 000

1, 135, 415
90. 42 106,054,000

1S71 8,702,000 71.14 619,039,000 1,242, 000 91-98 114, 272,000

8,991,000 07. 41 600,111,000 1, 276,000 87. 14 111, 222,000

1873 9,222,000 66. 39 012, 273.000 1.310, 000 85. 15 111,546,000

1874 9, 334, 000 0.5. 15 608,073,000 1,339,000 81.35 108,953,000

1875 9, 504, 000 01. 10 580,708,000 1, 394, 000 71.89 100,197,000

1S7G 9, 735, 000 57. 29 557,747,000 1,414,000 66. 46 94,001,000

1S77 10, 155, 000 55. S3 567,017, 000 1,444, 000 64.07 92, 482,000

1S7S 1 10,330,000 56. 03 584,999,000 1, 03S, 000
i,713.i}Q0

62. 03 101,579, 000

1879
1

10, 939, 000 52. 36 572, 712,000 56. 00 95,912,000

iSSO
1

11,202,000

10, b57
, IfSS

11, 430, 000

54. 75 613. 297. 000 1, 730, 000

1,81:?, 803
61. 26 105,948,000

ISSl 58. 44 667,9.5^,000 1,721,000 69. 79 120,096,000

1882 10,522,000 5S. 53 015, 825, OOO 1,835,000 71.35 130,945,000

1SS3 10,838,000 70 59 765,041,000 1, 871, 000 79. 40 148, 732,000

1884 11,170, 000 74.64 833,734,000 1,914,000 84.22 161, 215,000

1885.. 11, 565, 000 73.70 852,283,000 1,973,000 82. 38 102, 497,000

1886 12,078.000 71.27 800,823,000 2, 0.53, 000 79.60 163, 381,000

1S87 12,497,000 72. 15 901,686,000 2,117, 000 78. 91 167, 058, 000

1838 13,173, 000 71.82 940,096,000 2, 102,000 79.78 374, 854,000

1S89 13,663, 000 71.89 9S2,iy5,0!'.0 2,258,000 79. 49 179,444, 000

iS9f)

1 8.Qf} r.cnji'fj.s Junp. 1 . -

14.214. 000

14,969,467

14.057.000

OS. 84 978,517,000 2.331.000
2,205,632

2.297.000

78. 25 182,394,000

1891 67.00 941,823,000 77. 88 178,347,000

1892 15,498, 000 Co. 01 1,007.594,000 2,315,000 75. 55 174, 882, 000

1S93 16, 207,000 61.22 992,225,000 2,331 000 70. 68 164, 76)4, 000

1894 16,081,000 47.83
!

769,225,000 2.352,000 62.17 lie; 233, 000

1895 15,893,000 36.29 576, 731,000 2, 333,000 47. 55 110,928,000

1896 15,124,000 33.07 500,140,000 2,279,000 45.29 103,204,000
92, 302, UCO1897 14,365,000 31. 51 452,649,000 2, 216,000

2, 190, 000
41. 66

1898 13, 961,000 34. 26 478,362,000 43. 88 96,110,000

1899 13,665,000 37. 40 611,075.000 2, 134, 000 4 b 96 95,963,000

1900
1900

j
cpTisus, June 1..

13.538.000
is,m,oi^o

16. 745.000

44. 61 603,969, 000 2,086, 000
3, 264, 615

2, 864, 000

53. 55 111,717,000

1901 1 52. 86 835, 200,000 63. 97 1S3, 232,000

1902 16,531,000 5S:6l OGS, 935, 000 2. 757, 000 67. 01 186,412, 000

1903 16,557,000 62. 25 1,030,706,000 2, 72S, 000 72. 49 197.753.000
217.533.0001904 16,736,000 67. 93 1,136,940,000 2, 758,000

2,889,000
78. 88

1905 17,058,000 70.37 1.200,310,000 87. IS 251,840,000

1906.. 18,719,000 80. 72 1,510,890,000 3,404,000 98. 31 334,681,000
1007 19,747,000 93. 51 1,846,578,000 3,817,000 112. 16 42S, 0G4, 000

190S 19,992,000 93. 41 1,867,530,000 3, 869,000 107. 76 4U), 939,000

1909
1910

20.640.000
21.040.000
19,838,113

95. 64 1,974,052,000 4.053.000
4.123.000
4,209,769

107. 84 437,082,000

1910, census, Apr. 15 108.03 2,142,524,000 120, 20 506,049,000

1911 1 20,277,000 111.46 2,259,981,000 4, 323,000 125. 92 544,359,000
1912 20.509.000

20.567.000
20.962.000
21.195.000
21. 359. 000

105. 94 2.172.694.000
2.278.222.000
2.291.638.000
2.190. 102.000
2.149.786.000
2.174.629. 000

4.362.000
4,386, GOO
4.449.000
4.479.000
4. 593.000
4.639. 000

120. 51 525.657.000
545.245.000
551.017.000
503.271.000
522.834.000
648.864.000

1913 110. 77 124. 31

123. 851914 109. 32
103. 331915 112. 36

1910 101.00 113.83
IIS. 321917 21,126,000 102.94

1 Estimates of numbers revised, based on census data.
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Table 150 .—Horses and mules: Number and value on farms Jan, f 1915 and 1917, by
States.

State.

Horses, Mides.

Number
(thousands)

Jan. 1—

Average
price per
head,

Jan. 1—

Farm value
(thousands oi

dollars)

Jan. 1—

Number
(thousands)
Jan. 1—

Averag-'
price per
head,

Jan. 1—

Farm value
(thousands
of dollars)

Jan. i—

1917 1916 1917 1916 1917 1916 1917 1916 1917 1916 1917 1916

Me 109 109 S152. 00 S142. 00 816,568 815, 478
N. H,. 44 44 135. 00 132. 00 5^940 5' 808
Vt 89 89 134. 00 130. 00 lly92G 1L570
Mass .

.

59 60 156. CO 146.00 9, 204 8' 700 L-
R. I... s 9 155. 00 151.00 l'240 1,359 i

Conn.. 46 147. 00 146.00 6,762 6, 716 !

N. Y.. 609 609 139. 00 139.00 84,651 84; 051 4 4 S155. 00 8148. 00 S620 6592
N. J... 92 92 li9. 00 144. 00 13,708 13, 248 4 4 169. 00 161. 00 676 656

Pa.... 590 602 126. 00 124.00 75,090 74, 048 43 47 137. 00 137. 00 6, 576 3, 439

Del... 36 36 90. 00 9.5.00 3,240 3,420 6 6 116 00 114. 00 096 084

Md.... 109 169 105. 00 105.00 17, 745 17, 745 25 25 127.00 121.00 3, 175 3,025
Va.... 361 361 100. 00 99. 00 36, 100 35, 739 64 64 122. 00 120. 00 7,808 7, 680

W.Va. 190 194 107. 00 108. 00 20,972 20,052 12 12 117. 00 116. 00 1,404 1,392
N. C.. 1S5 185 125. 00 122.00 23; 125 22,570 200 200 150.00 140.00 30,000 28,000

s. c... 85 84 136. 00 135.00 11, 560 11,340 174 171 162. 00 IGl.OO 28, ISS 27,531

Ga .... 127 125 129. 00 12-3.00 16, 383 15, 750 324 315 163. 00 156. 00 52, 812 49, 140

Fla.... 60 59 120, 00 112.00 7,200 6,008 31 29 166. 00 154. 00 5,146 4,466
Okio.. 892 901 119. 00 116,. 00 106, 148 104,516 20 26 120. 00 119. 00 3, 120 3,094
Ind... 845 854 103. 00 104.00 91, 200 88,816 95 95 114. 00 111.00 10,830 10,545

Ill 1, 452 1, 452 106. 00 103.00 153.912 149,556 150 152 115.00 111. 00 17,250 16,872

Micjli..' 6S0 680 121. 00 128.00 82,280 87,040 4 4 122. 00 133. 00 48S 532
Wis... 715 712 120.00 124. 00 85, SOO 88, 288 3 3 117. 00 120. 00 351 300
Minn . 900 890 109. 00 109. 00 98, lUO 97,010 6 6 110. 00 no. 00 600 G96
Iowa.

.

L 552 1,584 107. 00 105. 00 166,064 166,320 62 61 116. 00 110. 00 7, 192 6,710
Mo.... 1,040 1,060 92- 00 90. 00 95, 680 95, 400 350 340 104. 00 99.00 36,400 33,660

N.Dak 825 801 106. 00 110. GO 8
/ ,
450 88,110 9 9 122. 00 124.00 1,098 1,116

S. Dak 774 759 93. 00 93. 00 71,982 70, 587 15 15 lOS. 00 109. 00 1, 620 1,635
Nebr.. 1,018 1,028 95. 00 94. 00 96,710 96, 632 112 98 106.00 104. 00 11,872 10,192
Kans. - 1, 120 1, 109 ! 99.00

’

97.00 ' 110,880 107,573 265 255 lOS. 00 105. 00 2S, 620 26, 775
Ky.... 434 434 93-00 90. 00 40,362 39,060 224 229 112. 00 102. 00 25, 088 23,358

Tenn.. 350 349
'

105. 00 101.00
'

36,750 35,249 270 272 120.00 113.00 32, 400 30,736
Ala.... 150 150 99.00 101. 00 14,850 15, 150 278 281 118.00 121.00 32,804 34,001
Miss... 243 243 87.00 i 88. 00 21,141 21,384 292 292 109. 00 110. 00 31,828 32,120
La 195 193 86.00 82. 00 16,770 15,826 139 132 125.00 121.00 17,375 15,972
Tes... 1, 156 1,180 78. 00 78. 00 90,108 92, 040 760 768 103. 00 100. OO 78, 280 76,800

Okla.. 743 743 SO. 00 85. 00 63,898 63, 155 276 282 104.00 98.00 28, 704 27,636
Ark... 275 270 87. 00 82. 00 23,925 22,140 250 240 114.00 102. 00 28,500 24, 480
Mont.. 452 430 92. 00 86.00 41,584 36,980 4 ' 4 107. 00 98. 00 428 392
Wyo.

.

191 185 80. 00 82.00 16,280 15,170 3 3 97.00 99.00 291 297
Colo... 365 361 93-00 90.00 33.945 32.490 20 19 104.00 101.00 2,080 1,919

N.Mex 250 234 62. 00 58.00 15,500 13,572 19 17 89.00 85.00 1, 691 1,445
Ariz. .

.

129 124 75. 00 71-00 9,675 8,804 8 7 104. 00 99.00 832 693
tJtaii.

.

138 146 87. 00 86.00 12,006 12,556 2 2 79.00 78.00 158 156
Nev... 73 77 76.00 75. 00 5,548 5,775 3 3 85.00 75.00 255 225

Idaho

.

239 241 93. 00 90.00 22,227 21,690 4 4 100.00 95.00 400 380
Wash. 305 308 98.00 91-00 29,890 28,952 18 17 111.00 106.00 1,998 1,802
Oreg .

.

286 295 98. 00 89. 00 28,028 26,255 10 10 103.00 93.00 1,030 903
Cal.... 468 493 97. 00 96. 00 45,396 47,328 70 70 116.00 110.00 8,120 7,700

U.S. 21, 126 21, 159 102. 94 101. 60 2,174,629 2,149,786 4,639 4,593 ilS.32 113. 83 548,864 522.834
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Table 151.—Prices of horses and mules at St. Louis, 1900-1916.

Eange of prices. Range of prices. Range c f pricos.

Year and
month.

Horses,
grade,
good to
choice
draft.

Mules,
grade.
16 to 16^
hands.

Year and
month.

Horses,
grade,
good to
choice
draft.

Mules,
grade,
16 to 161

hands.

Year and
mouth.

Horses,
grade,
good to
choice
draft.

Mu
g'ra

lot
har

les,

de.

ds.

L. II. L.
1

H. L. II, L.
I

11. L. H. R, K,

IQnn n JoAton 89o'8150 1915.
i i

1916.

i'.- 1 1 i

.

110 165 Jr r Jan 8150 81S5 8135 8270

1902 160 185 120, 160 Fr-. ''1
’ 2 " 2 1 Feb 150 185 135! 275

1903 ICO 1S5 120 ! 175 Mar 1 J85i 225 125 : 250 Isfar 150 185 1501 275

1904 175 200 135
;
200 7vpr 1851 225 120

;

265 Apr 150 190 150: 275

1905 i75j 225 120 210 Mav 175 220 120 : 265 May 160 200 150: 275

1900 i75| 225
!

125 215 June 1751 220 11'5! 265 June 160 200 150 275

1007
i

175 : 225 125' 250 July 1751 220 125! 265 July 175 225 150 270

iOOS 175' 250 125' 200 Aug ISO 220 135: 265 Aug 115 225 140 250

1909 140 225 130 225 Sept ISol 225 135; 265 Sept 175 225 150 250

1910 165: 210 loO! 275 Oct 1S5 225 135 275 Oct 160 220 140 235

1911 165; 235 : loO; 275 Nov 185 225 135 275 Nov 150 220 140 2^5

1912

1913
165! 240

! OahI
100, 285
1 r.A 9QA

Pec 160 185 135 275 Dee 150 220 150 275

1914 175| 220
1

120
1

250
|

Year, 1015. IGoj 225 120, 275 ATar, 1916. 150 225 135 275

Table 152.—Average price per head for horses on the Chicago horse marJeet, 1901-1916.

Date. Drafters.
Carriage
teams.

Drivers. Oenoral.
Bnssers,
tram-
mers.

Sad-
dlcrs.i

Southern
chunks.

1901 S157. 00 S400.C0 8137.00 8102. 00 8121.00 S147. 00 $52. 00

1902 166. 00 450. 00 145.00 117. 00 135.00 151.00 57.00
1903 171.00 455. 00 150. 00 122.00 1 10. 00 156.00 62.00
1904 177. 00 475. 00 150.00 140. 00 140.00 ICO. 00 64. 00

1905 ISO. 00 486.00 156.00 132. 00 145. 00 172.00 70.00

1905 188. 00 486.00 158.00 154. 00 147. 00 174.00 72.50
1907 194. 00 482. 00 165.00 137. 00 1.52. 00 172.00 77. 50

190S 180. 00 450.00 156. 00 129. 00 13S. 00 164. 00 69.00
1909 194. 00 482. 00 165.00 137. 00 152. 00 172. 00 77.00
1910 200. 00 473.00 172.00 . 144. 00 161.00 177. 00 87.00

1911 205. 00 483.00 182.00 loo. 00 170. 00 190. 00 92.00
1912 210. 00 473.00 177.00 160.00 175.00 105.00 97.00
1913 213. 00 493.00 174.00 165. 00 176. 00 189.00 9S.OO
1914 208. 00 483. 00 169.00 160. 00 171.00 184.00 93. 00

1015.

January 205. 00 440.00 165.00 150.00 160.00 180. 00 ' 90.00

Rcbmary 215. 00 490.00 170. 00 155. 00 170. 00 190.00 95. 00
March 220. 00 510.00 175.00 160. 00 175. 00 195.00 100.00
April 220. 00 510. 00 175.00 160. 00 175. 00 195.00 100.00

May 215. 00 510.00 170.00
1

155. 00
1

170. 00 190.00 95.00
Juno 210. 00 510. 00 165.00 150. 00 165. 00 185.00 90. 00
July 205. 00 480. 00 165.00 145.00 165. 00 180.00 85.00
August 195. 00 470.00 160. 00 140.00 160. 00 175.00 80.00
September 190. 00 455.00 155. 00 145. 00 170. 00 170.00 75. QO
October 190. 00 440.00 155. 00 145.00 165. 00 165.00 75.00
November 195. 00 440.00 155. 00 140. 00 160. 00 165.00 80.00
December 190. 00 440.00 155. 00 140. 00 160. 00 165.00 90.00

A'ear ; 205.00 473.00 164.00 155.00 166. 00 : 179.00 88.00

1916.

January 225. 00 150.00 160.00 165. 00 125. 00 110.00
Pehruary 250.00 200.00 160. 00 165.00 125.00 110.00
March 275.00 150.00 160.00 165. 00

i

125.00 110.00
April.,.. 275. 00 150.00

i

160.00 165. 00 1 125.00 110.00
May 250.00 200.00 160.00 165. 00 125. 00 110.00
June 225.00 150 00 160.00 165. 00 : 125.00 110.00
July 225.00 No 150.00 160.00 165. 00 115.00 110.00
August 250.00 sales. * 175.00

i

160. 00 165. 00 : 115.00 110.00
Septemher 250.00 175.00

j

160. 00 165. 00 115.00 110.00
October 275.00 200.00 160. 00 165.00 115. 00 110. 00
November® 263.00 145.00 162. 00 175. 00 142.00 102.00
December® 263.00 1 145.00 162. 00 175. 00 142. 00 102.00

A^ear 252.00 ; 166.00 ICO. 00 167. 00
[

124.00 H09.00

1 Cavalry horses, 1916. 2 Mean of low and high quotations.
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Table ir^Cj—Ninnher of horses and iiillIcs received at orhuijKil Ihc-stocl viarJcets.

[Prom reports of stockyards companies.]

1900.

1901.

1003.

1003.

1901.

1905.

1906.

190/.

iOOS.

1909.

1010 .

1911.

1912.

1913.

1914.

January
I'ebruai’y

Mai eh
April
May
June
July
August
September
October
Xovembor
December

Total; 1915

January
Fe]jruary
Mai’ch
April
May
June
July
August
September
October
November
December

Total; 1916,

Year and month.

1915.

1916.

Horses. Horses and mules.

-

Chicago.

St. Louis
(.iNationul

Stock
A'ards, 111.)

Llamas
Ciiy.

O'maha.

99, 010 144,921 103, 308 59, 645
109.353 128; SSO 96, 057 331391
102; 100 100, 295 76,814 42,079
100. 603 128; 015 67, 274 52. 829
105; 949 181,341 67; 562 46, £45

127; 250 1 78 ‘>,7 7 Go ; o82 45.422
120,979 Io0,‘k3 69, 029 209
102; 055 117,379 62,341 44,020
92, 13S 109,393 50,335 39,093
01; 411 122,471 07; 796 31,711

83; 439 130, 271 09; 628 29, 734
104,545 170,370 84, 861 31,771
92,977 103,973 73, 445 32,520
00,615 150,825 82

,
no 33,580

106,282 148, 12S 87; 155 30,088

11,213 25,554 16; 671 4,981
12,616 1 29,079 11,800 4,233
14,930

1

25, 704 12; 820 4,420
10,395 23,840 13; 74S 3,001
13,831 25,044 11.425 2, 355
14,978 ! 25, 627 4,917

1

3,498
11,726 i 21,400 i 4,425 3, 758
14,931 i 16, 543 3,030 2,655
18,004 ' 14,426 1 3,990 4,081
17,742

!
27,458 7,424 4,557

14,339
1

17,060 6, 714 3,518
10,048 ! 10,972 5, 189

j

622

105,253
i

270,612
1

102; 153
1

41,679

12,936 25,809 7; SSO 1,443
15,913

[

20. 114 4, 735 2, 135
17, 469 1 17, 599 5,012 2,952
14,882

j

14, SSI 7,073 i,G95
18,240 20, 095

1

8,171
I

3,036
17 , Ou / 15,785 !

! 7,15G 2,338
18,990 26,574 ! 11,027. 2,177
23,896 23, 292 13,414 3,152
21,132 26,655 13,349 3,332
18,952 31,147 17,145 2,042
14,342 22,244

j

13,093 1,731
11; 090 : 22,023 15,080 1,453

205,449 266,818 123,141 27,486
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Table 154.—Horses and mules: Imports, exports, and prices, ^893-1916.

Year
ending

June 30—

Imports of horsas. Exports of horses. Exports of mules.

Num-
ber.

Valuo.
Averago
import
price.

Num-
ber.

Value.
Average
export
price.

Num-
ber*

Value.
Average
export
price.

1893 15,451 '.52,388,267 81.54. 57 2,967 .8718, 607 .8242. 20 1, 0.34 8210,278 S128. 69

1894 6, IGC 1,319.572 214. 01 5,246 1,108,995 211.40 2,063 240, 961 116. 80

1895 13,098
!
1,055,191 SO. 56 13,984 2,209,298 157. 99 2,515 186,452 74. 14

1896 9,991 602,591 6G. 32 25, 120 3, .530, 703 140. 52 5,918 406, 161 68. 63

1897 6,998 404,808 66.42 39,532 4,769,265 120. 64 7, 473 545,331 - 72. 97

1898 3,085 414,899 134. 49 51, 150 6,176,569 120. 75 8,008 664,789 82.09

1800 3,042 551,050 181. 15 4.3,778 .3,444,342 118.93 0,755 516,908 76.52

1900 3,102 596, 592 192. 32 04, 722 7,612,616 117. 62 43,369 3, 919, 47S 90.38

1001 3,785 985,738 2G0. 43 82,250 8,873,845 107. 89 34, 405 3,210,267 93.31

1903 4,832 1,577,2.34 326. 4i 103,020 10,048,046 97.53 27, 586 2, 692, 298 97.60

1903 4,999 1,536,296 307. .32 34.007 3,1,32, 1,59 92.69 4, 294 521, 725 121. 47

1904 4, 72G 1,400,287 308. 99 42,001 3,189, 100 - 75. 93 3, 65S 412,971 112. 90

1905 5,180 1,591,083
I

307. 16 34,822 3,175,259 91.19 5,826 645,464 110.79
1900 6,021 1,716,675 285. 11 40,037 4,305,981

t

lOS. 91 7,107 989,639 1.38. 08
1007 6, 080 1,978, 105 I 325. So ! 33,882 4, 359, 957

1

131.99 6, 781 850, 901 125.48

1008 5,487 1,604,392 292. 40 19,000
i

2, 6 12,.387 137. 50 6,609 990,667 149.90

1900
1

7,084 2,007,276 283. 35 2], GIG 3,.386, 017 150. 67 3, 432 472,017 137. 53
1910....

!
11,020 3,290,022 283. G5 28.910 4,081,1.57 141. 17 4,512 614.094 136. 18

1911
1

9, 593 2.092,074 280. 63 25,145 3,845,253 152. 92 6, 585 1,070,051 162. 50

1013 : 0,007 1,923,025 291. 00 34, .328 4,764.815 ! 136.81
1

4,901 i 732,095 119.30
1913

1 10,008
!
2,125,875 212. 42 28, 707 3, 900 ; 102

(

137.95
{ 4, 744

I
733, 795 154. 6S

1014 1 33.019 1 2,005,029 78. 89 22,770 3,388.819 I 148.79
1

4,SS3 i 690,974 141.51
1915

1

12,G52 1 977,389 77. 25 289.340 6-1,040, .3.34
j

221.35 1 65,788
'

12,720,143 193. 44
1910 1

_ J
15,556

j

1,013,245 104.03 357, 553 73,531,140
j

205.65
;
111, 915 22,946,312 205. 03

CATTLE.

Table 155.—Cattle (live): Imports, exports, and prices, 1898-1016,

Year ending June 30—

Impons. Exports.

Number. Value.
Average
import
price.

Number. Value.
Average
export
price.

1893. 3,293 345,682 $13, 87 287,094 826,032,428 890.68
1894 1,592 18,704 11.75 359,278 33,461,922 93.14
1895 149,781 765, 853 5.11 331,722 30,603,796 92. 26
IS9G 217,826 1,509,856 6. 93 372,401 34,500,672 92.79
1837 .328,977 2,589,857 7. 87 392, 190 30, 357, 451 92.70

1898 291,589 2,913,223 9 90 439,255, 37,827,500 SO. 12
189a 199. 752 2, 320,.302 11.62 389, 490 30,516,833 78.35
1000 181,000 2,257,094 12. 47 397,286 30,635,153 77.11
1901 116,022 1,931,433 13. 23 459,218 37,.566, 980 81.81
1902 96,027 1,003,722 16. 75 292,884 29,902,212 76.11

1903 66. 175 1, 161,548 17.55 402, 178 29,848.936 74. 22
1904 16,056 310,737 19.35 593,409 42,256,291 71.21
1905 27,855 458,572 10. 46 567,806 40,598,048 71.50
1906 29,019 548,430 IS. 90 584, 239 42,081,170 72.03
1907 32,402 56-5, 122 17.44 423,051 34, 577, 392

1

81. 73

1908 92,356 1 1,507,310 16. 32 349,210 29, 339, 134 84. 02
1909 139, 1S4 i 1,999,422 14. 37 207,542 18,046,976 86.96
1910 ' 195,938 2,999l824 15. 37 139, 430 12, 200.154 87. 50
1911 182,923 2, 953; 077 1

16. 14
1

150, 100 13, 163,920 87.70

1912 ' 318,372 4,805,574 !

'

15. 09 105,306 8, 870,075 84.07
1913- 421,649 0,640,668

i
15. 75 24,714 1, 177, 199 47.63

1914 808,368 18,696,718 21,53 18, 376 647,288 35.22
538, 167

j

17,513,175 32. 54 5,484 702,847 128. 16
1916 : 439,185 15, 187,593 34.58 21,666 2,383,765 110.02
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.

Table 156.

—

Cattle: Number and value on forms in ihe [hiked States, loS7-19l7.

Note.—Fiffures in italics are census returns; figures in reman are estiinales ef ihe r>epartniont of Vgri-
culture Estimates of numbers are obtaiiiffi by l-j estimated peiveiuages of iniTea^e or deemise to
ibo Mib'ished numbers of the preceding joj-. m- !; a revised base is used for api^iying percentage
esliriiates whenever new census data are a- .ui-u-n- !. -liould also he observed that the ceusus of ibio,
giving numbers as of Apr. 15, is not strictly comparable with former censuses, which related to numbers
June 1.

Jan. 1—

Milch cows. Oihe. care;

Number
Price per
head
Jan. 1.

Form value
Jan, 1.

j

Number,
i

Price per i

head 1

Jan. 1 !

Farm \aiue
Jan 1.

iser 8,319,000 828 74 82.49.947.000
j

11,731,000
'

??15,79 ' 8185,254,000
8.602, 000

1

26. 56 2:30,817,000
;

11. '942. 000 1.5. OG 1 179,388,000
4N.0 9.248 000 29. 15 269,610,000

i
12,185.000 18.7;

‘

228, 1-'
1 000

10,09G,()U0 32. 70 3.30,175,000
,
15,.388, 000

^

18 S7 2a0. 101, onO
8, 933,

3

; ?

1^71
i

10,023,000 33. 89

i

1

339.701,000
'

16.212,000
'

20 75
'

3)6,860 000

1ST2 !

10,304,000 29. 45 :40 3. 438.000
|

16..390, 009 IS 12
;

296, '932, 000
i87;t

' 10,.376, 000 26 72 282,5.79,000 16,414.000 is. 06 290. 148,000

1871 10,305,000 25 63 274.326.001) Ir}. 218. 000 ' 17. .15
1 281,706,000

IS'ln 10.907.000 25 71 280. 701, UOO 16,.313, 000 16.91
[

275, 872. OOQ

l'^7t) 11.085,000 25. 61 28.3, 870, 000 16, 7,8.5. 000 17.00 ^ 2 85,.387,000

1877.: ll,2tU UOO 25. 17 286.778,000 17,956,000 15 90 ! ;>S7, 1.56,000

1S7S ll,o0i),00() 25.71 29.'»,R98,000 19,22.3,000
'

16 72
1

:521, 346,000

iS79 11,820,000 21 71 256,721,000 21,40,8,000 15 ;38 ;)29. 251,000

ISSO 12,027.000 23. 27 279,899,000
j

21,231,000 16. 10
I

341,761,00')
If Ufno

•i

ISISI, 12,;?69,000 23 93
I

296,277.000 20.939,000 ! 17.3.3 362, 862, 000
12.612.000 25. S9 i .326, 489,000 1 23, 280, 000 19. 89 163,070,000

1883 13,126.000 30 21 1 306, 575, Of
)0

i

28,0! 6, 000 21 81 611,.549,000

1881 13. of d. 000 31.87
1

423,4.>7.000 ! 29.046.000 ' 23. 52 683.229,000
13,905.000 29.70

'

412, 103.000 29,S67.0!JO 23. 25 694,383,000

IS 80 14.235.000 27.40 389,986 000
‘

31,275.00.0 ' 21 17 661,956,000

1887 14,522,000 26 08 8, 790,060 ,
:3:3,512.000

i

19 79 663,108,000
1888 14.856,000

i
24. 65 366,252.000

'

34.378,000
i

!

17. 79 611,751,000
7S8‘.1 . 15,299,000 2-3 91 366,226,000 ' 3.5.0.42.000 1 17.05 597,2-37,000

isgo 15. 953. 000 22 li 353, 152. 000 :36.,849.000 i 15. 21 560,625,000
i.RQii ('f‘ nstus .Tnnc 1 10 51 t 950 1 35,714,118

im 16,020.000 21 62 ,3 'a, 308. 000 06. .876, 000 ' 11.76 .5 {1.128,000

1892 16.416.001) 2L 10 3.:d, 378,000 t'i t , OC) 1 , 000 15 16 570,749,000
1803.... 16. 424 000 21. 75 :457,:400.0(jO 35,9.^,000 1 15 24

1

517.882,000

18{?1 16,487,000
i

21 77 3,58, 999. 0f)0 ,06, 603, OUO
!

14 li.> ! ,5,16, 7')0, 000

1803 16,505,000
’

21.97 362,602,000 3 4,.364. 000 11.06
1

;

482,999,000
1

ISOO 16, 138,000 22.55 .363,956,000 32,085,000 1)..SG .508,923,000

1897 15.912,000 23. 16 369,240,000 30, aOS. 000 16. 65 .507/923,000

ISOS . , 15,841,000 27.4 3 43 i, 814,000 29, 26), 000 20.92 612,297,000

1899 1'5.990,000 29 66 474,231.000 27.994.000 22. 79 ;
637,931.000

1900 16.292.000 31.60 514,812 000 27.6i0.nfK) 24.97 G89, 186, 000
r'f"?) 1 27, 135,633 50,583, 777

1901

5

16,834.000 30.00 505,093,000 45,500,000 19 93 906,611,000

1902 16.697,000
i

29.23 488. 130. 000 44,728.000 is. 76 ' 839,126,000

1903 17,105.0{)G I 30 21 ,516,712.000 -14,6,59.000
i

18.45
j

824,05.6,000

2901 17,420,000
1

29 21 508,811.000 43,629,000 16. .32
1

712,178,000

1905 17,572,000
j

27.41 482,272,000
^

43,669,000
J

15. 15 661,571,000

2900
'

19,791,000 29 41 582,789,000 47,068,000 - 15.85 746.172 000

1907 20,96.8,000 31.00 6-1.5.497.01)0 51,566,000 17. 10 S.81,557,000

1908 21.194,000 30,67 6.50,0.57,000 50,073,000 15.89 815/3.38,000

21.720,000 32.36 702 915,000 49,379.000 17.49 863,7.54,000

T9h) 21,801,000 47,279,000

1910, census Apr. 15 m,635,43i 35.29 727,802,009 u, 178,414
i

19.07 785,261,000

1911 ^
1

20,823,000 39.97 832.209,000 39,679.000 * 20.54 815,181,000

1912
'

20,699.000 39.39 815. 114,000 37, 260, 000 21.20 790,064,000

1913
'

20,497,000 45.02 922,783.000 36,030,000 26 36 949,645,000

1914 ....1 20,737,000 53.94 1,118,487,000 35,855,000 31.13 1,116,.3.33, 000

1915 21,262,000 55.33 11,176,338,000 .37,067.000 33. .38 1,237,-376,000

1916 22,108,000 .53.92 il,191.9'=5,000 39.812.000 33.53 1,.334, 928, 000

1917 22,7f;8,000 59.66 1,358,435,000 40,849,000
1

35.88 1,465,780,000

1 Estimates of numbers revised, based on census data.
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Table 157.

—

Cattle: Number and value onfarms Jan. 1, 1916 and 1917, by States.

Milch cows. Other cattle.

State.

Number
(thousands)

Jan. 1—

Average
price ner
head

Jan, 1—

Farm value
(thousands of

dollars)
Jan. 1

—

Number
(thousands)
Jan. 1

—

Average
price per
head

Jan. 1—

Farm value
(thousands of

dollars)
Jan 1—

1917 1916 1917 1916 1917 1916 1917 1016 1917 1916 1917 1916

Maine 1G2 IV c“;r S9, 396 $7,950 no in-- an $3,069 S2,5S3
NewHampshke. 97 ' 6,450 5,820 63 1 '

'

1,991 1,796
Vermont 281 273 62 50 54.00 17,562 14,742 172 170 25.70 23.30 4,420 3,961
Massachusetts... IGO 15S 75. 00 68. 00 12,000 10,744 88 85 20. 60 25. 40 2, 605 2,159
Ehode Island . .

.

22 22 77, 00 77. 00 1,694 1,694 11 11 31.30 28.30 344 311

Connecticut 121 119 73.50 68. 30 8,894 8,128 73 72 30. 80 29.70 2,248 2, 138

New York 1,539 1,539 CG. GO 57. 20 101,574 88, 031 930 939 31. 00 20. 90 29, 109 25, 259
New Jersey 155 152 76. GO 71. 00 11,780 10,792 14 73 34.00 33. 50 2,516 2,372

980 971 62. 50 56. 50 61, 250 54,862 G64 657 30. SO 27. 10 20, 451 17,805
IM. -.me 43 42 56. 00 53. 00 2,408 2,226 21 21 31.90 28. 00 670 588

Maryland 183 181 63. 00 52. 00 10, 614 9,412 125 125 32. 20 28.80 4,025 3,600
Vircrvr, 373 359 46. 50 41.50 17,344 14,898 48ti 472 31.89 28. 20 15,455 13,310
V. y.-ui... 245 241 53. 50 50, 00 13, 108 12, 050 369 302 3S.70 36. 30 14, 280 13, 141

' > f .iri'... 315 321 39. 00 34.00 12, 285 10,914 304 375 19 40 16. 80 7,062 6,300
South Carolina.

.

189 189 40. 00 34. 50 7,500 6,520 215 215 18. 30 15.40 3, 934 3,311

Georgia 418 414 37.00 31.50 15,466 13,041 G80 086 16. 20 13.50 11,113 9,261
Florida 141 136 43. 00 40. 00 6,063 5,440 865 800 10. 50 14. CO 14,272 11,920
Ohio 950 922 CO. 00 56. 00 57, 000 51, 632 863 872 36.40 33.80 31,413 29,474
Indiana 706 672 58. 50 54 50 41, 301 36,021 735 723 39.00 36. 80 28,665 26,790
Illinois 1,057 1,047 68. 00 60. 20 71,876 63,029 1,251 1,239 43. 30 38. 50 54, 1G8 47, 702

Michigan
Wisconsin

865 m 61. 50 56. 20 53, 198 47,001 720 735 30. 20 27.30 21,744 20,066
1,750 1,675 65. 00 55. 00 113,750 92, 125 1,340 1,313 29.80 25. 20 39,932 33,088

Minnesota 1,302 1,240 58. 00 51.00 75,516 63, 240 1, 340 1,275 26. 50 22. 40 35, 510 28, 560
Iowa 1,405 1,301 66 50 58. 50 93,432 81,374 2, 754 2, 737 43.20 38. 30 118,973 104,827
Missouri — 845 837 58. 60 54.40 49,432 45,533 1,600 1, 555 40. 90 38. 90 65,440 60,490

North Dakota... 410 373 61. 50 57.00 25, 215 21,261 629 577 38.20 35. 00 24,028 20, 195
South Dakota. .

.

524 485 67. 00 59.00 35, 108 28,615 1,181 1,064 43.70 33. 40: 51,610 40,858
Nebraska 676 650 68. 00 60.00 45,968, 39,000 2,349 2, 237 44.30 40. 50 104,061 90, 598
Kansas 900 835 64. 50i 60.60 58,050 50,601 2,115 2, 100 43. 10 41. 70 91,156 90,072
Kentucky 418 406 49. 50 44.80 20,691 18, 189 570 570 33.70 30.80 19,209 17,556

Tennessee 360 366 43. 00' 39. 50 15,738 14,457 52S 518 25.50' 22.60 13,464 11,707
Alabama. 405 405 36. 50 32.00 14,782 12, 960 534 534 14.70! 13.00) 7,850 6, 942
Mississippi 450 447 38. 00 , 33.50 17,100 14,974 535 535 16. 40: 14. 10 8,774 7,544
Louisiana 274 271 42. 00 37. 00 11,508 10, 027 475 475 20.00: 16. SO 9,500 7,980
Texas 1,175 1,119 54.50

1

51. 00 04,038 57, 069 5,482 5,428 32.
60|

33. 10 178,713 179, 667

Oklahoma 535 519 60.00 ; 55.00 32, 100 28,545 1,222 1, ISO 38.90' 37.90 47,536 44,949
Arkansas 402 402 44.00

!
38.00 17,688 15,276 550 523 19. 20 .17.00 10,560 8, 891

Montana 148 129 1 79.00
i

77.50 11,692 9,998 983 894 53. 10! 50,40 52, 197 45,058
Wyoming
Colorado

55 50 81.50 80.50 4,482 4,025 825 7KA 52. 70, 52. 70 43,478
1

39,525
237 219 73. 50 , 72.00 17,420 15,768 1,150 1,6% 44.

70j
44. SO 51,405 49,101

New Mexico 85 76 68.00 1 67.00 5,780 5,092 1,145 1,090 39.70! 40. 10 45,456 43,709
Arizona 81 58 85.00 78.00 6,885 4,524 864 838 37. 30, 34. 20 32, 227 28,660
Utah.. 91 96 61.00 ' 02.00 5,651 6,952 ! 408 408 34. 90| 35. 80 14, 239 14, 606
Nevada 26 25 76.00 76.00, 1,976 1,900 470 472 39.50 39. 70 18, 505 18, 738

Idaho 130 126 63.50 66. 00 8,255 8,316 418 406 38.60 38. 60 16,135 15,072
Washington 263 263 59.50 60.50 15,648 15,912 275 1 255 30.40 30. 30 8,360 7,726
Oregon 222 216 65.00 55.00 12, 210 11,880 577 1 553! 37. 30 32.20 21,522 17,807
California 591 568 67,00

j

69.00 39,597 39, 192 l,636i 1,558 38. 10 36. 30 62, 332 50,555

United States. 22,768 22,108 59.66
j

53.92 1,358,435 1,191,955 40,849 00 35.88
1

33.53 ll, 465,786 1,334,928
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Table 158.— Cattle: Wholesale price per 100 pounds, 1912-1916.

Chicago. Cincinnati. St. Louis. ! Kansas City.

1

Omaha.

Date.
Inferior to
prime.

Fair to me-
dium.

Good to choice
native steers.

Common to

;

prime.
Native beeves.

Low. High. Low, High. Low, High.
1

Low. toA
_

Low. High.

1912.
1

January-Jimo
July-December. .

.

1913.

$1. 75
2. 25

$9. 60
11.25

$4.10
4. 05

$6.25
6.75

S7.35
8. 30

$9.50
11,00

!
S4.G0

1 5.50
1

89. 50
12.40

January-June 3.00 9. 50 4.65 7. 65 8. 00 9.25 1 4. 75 9.00 83.25 $8. SO

Julj^-December. .

.

3. 00 10. 25 4.50 7. 00 8. 50 10.00
,

4.50 10. 00 3. 00 9.60

1914.

Jannary-June 6. 60 9.75 5. 35 7.25 8. 00 9.00 i 5.20 9. 40 6. 50 9. 26
Jiiiy-December. .

.

4. 85 11.25
1

4. 65 7. 25 8. 00 9. .50 1 4.50 11.35 6. 00 10. 75

1915.

January 4. 60 9. G5 4.85 6. 25 8. 50 9. 25 1 6,00 9. 75 8.50 8. 50

February 4.25 9. 25 5. 00 6, Co 7.40 8.85
i

6.00 8.85 8. SO 8. 30

March 4.50 9.15 5.10 6. 50 8- 50 9. 00
1

6.00 8,65 8. 45 8. 45

April 4.65 8. 90 5.00 6. 50 7.35 8. So 1 6.00 9.00 8. 50 8. 50

May 4.90 9. 65 5.25 7.00 8. 50 9. 30
!

6.00 9. 25 9. 00 9.00

June 4.75 9.95 5.35 7. 00 9. 00 9,40 1 6,00 9.35 9. 35 9.35

Jan.-Juno...i 4.25 9. 95 4.85 7. 00 7.35 9.40
j

6.00 9. 75 8. 30 9.35

July 1
4.50 10. 40

1

5.25 7.00
~

9.60 10. 35 '

6. 60 10.10 10. 10 10.10

August .1 4.50 10. 50
!

4.60 6.65 9. 25 10. 00 1 6.60 10. 00 9. 85 9. 85

September 4.25 10.50 1 4. 15 6. 00 10. 00 10. 00
,

6,60 10.10 9. 85 9. 85

October 4.00 10. 60 1 4.00 5. 80 10. 00 10. 35 ' 6.60 10.25 9. 90 9. 90

November
!

4. 50 10. 55 !
4.50 5. 75 9. 75 10. 30 6.00 10.25 10. 00 10. 00

December 4.50 13.60
i

4.50 6. 00 8. SO 10.40 : 5.50 10. 35 10. 00 10.00

July-Dec.... 4.00 13. GO
1

4.15 7. 00 8. 80 10. 40
;

5.50 10. 35 9.85 10. 10

1916: ;

January
i

5.59 9.85
!

5.00 6.25 8. 40 9. 60
1

7.15 9.75 6.00 8. 75

February 5.70
1

9. 75 5. 00 6. 40 : 8.50 9. 00 6. 90 9, 75 6. 25 8. 65

March 6.75 10. 05 5.50 7. 40 9. 00 10. 00 7.10 10. 05 7. 00 9.40

April 7.25 10.00 6.00 7. 75 9.25 10. 00 7. 50 10. 00 7.25 9. 50

May 7.50 10. 90 6.25 9. 25 9. 55 10.35 7. 50 11.05 7. 65 10.65

June 7.15 11.50 6.25 8. 60 10. 60 11.35 8. 00 11. 60 7.25 11.00

Jan.-June... 5. 50 11.50 5.00 9.25 8.40 11.35 6. 90 11.50 6.00 11.00

July 6. 00 11.30 6.00 8.00 9. 60 11.00 7. 75 11.30 6. 75 10. 40

August 6. 00 11.50 6.00
;

7.50 9. 20 10.50 7.75 11. 35 6. 50 10. 60

September I 5.60 11.50 5. 75 7.25 10.35 10. So 9. 50 11.25 6. 50 10. 85

October ' 5.50 11.65 5.50 7.00 10. 60 11.15 7. 75 10. 50 6.50 11.10

November
!

5.65 12. 40 5.50 7.35 9.00 9.85 6. GO 11. 75 6.50 11.10

December
1

€.25 13.00 6.00 7.75 8.00 11.50 6.00 12. 00 7.00 11.50

July-Dec
!

5.50 13. 00 5.50 8.00 8.00
j

11,50 6.00
1

12.00
1

6.50 1L50

51159'’—YBK 1915- 43A
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Table 159 .

—

Butter: Wholesale price per poundy I012~t9ld.

Date.

1

Elgin. Chicago. Cincinnau. Milwaukee. New York,

Creamery,
extra.

Creamery,
extra.

Dairies,
firsts to
extras.

Creamery,
extra.

Creamery,

j

fancy.
Creamery,

extra.

Low. 'High. Low. High. Low. High. Low. High. Low. High, Low„ High.

1912. Cts, Ci^, ' Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. Cts. as.
January-June 25 40 : 25 40 22 34 274 42} 25 40 26 41

July-Deccmbcr 25 35} 1 24 37 22 33 27} 39 25 35} 26 38

1913.
!

January-June 2G1 35 25 36 24 33 31 40 27 35 261 42
Juiy-December 26 35} 24 36 24 33 30 30} 26 35} 26 37}

1914.

Januarv-June 23'i 35} ,

24 35} 20 33 274 30} 23^ 35.1 241 50

July-Deeember 26 34
1

26 34 22 33} 30 38 26 34 20^ 36}

1915.
i

January 30 34 30 34 27} 32 34 38 30 34 32 36
February 29 32

1

29 32 26 30 34 36 30} 32 24 30

March 28J 29 28 0(4 22 23 32 341 28 30 2^ 32
April 28 31}

!

27} 31 22 30 32 354 28 31} 29 32
May 25^ 28

1
26 28} 21 27 294 32.4 25^ 28 27} 31

June 261 28
1

27 27} 23 27 30} 32 26} 28} 28 28}

January-June 25} 34
1

26 34 21 32 29i 38 25} 34 24 36

July 24} 27

'

25 27 22 26 28} 31 25 26} 26 m
Au^st 24 25 24 25 21 25 28 29 24 24} 25 261
September 24} 20 24 26} 21 24 28 30 24 26 25} 28}
October 26 28 26} 28 22 27 30 32 26 28 23 29
November 28 33 28 32 23 30 32 37 28 33 34
December 33 34 32 34 25 30 37 38 33 34 33 36}

July-Dccember 24 34 24 34
!

21 30 23
j

38 24 34
'

25 36}

191^.

January 30 31} 30 32 25 30 35 35} 30 3U 31 33}
February 30 34 30 33} 1

25 31} 34 37 30 34 30} 36
March 34 36 34 1 36} 28 35 38 40 34 36 36 38
April 32 36 32} 36 31 i 35 37 40 33 36 33} 37|
May 28 32 28} 32 27 ' 32 32 37 28 32 30

j

34

June.. 28
I

29 27} I
29 25 29 i 32 33 28 29 29 30}

January-June 28 36 27} ! 36} 25 35 32 1
40 28 36 29 ^ 38

July 1 “ivT 28 27}
i

28 25 27^ 314 32 27} 28 28}
i

30
August. - 28 31 28}

1

31} 32 35 28 31 30 33}
September. 31} 34r 31} 34 35 37 31 33 33 34
October 34 35 34 35 37 39 34 35 35} 36}
Noyember. 1 35 42 35 42

1
39 46 35 42 36 42}

December. S7 42 37 40 41 46 37 42 37 41}

July-December 27} 42 27} . 12 25 j 27} 314 46 i-i_ .- i 12 281. i 44}
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Table 100,

—

Butter: International Irade^ calendar year^

(Bu£t:3r includes all butter made from milk, melted and renovated biittoz”, but does lut include margerina
cocoa butter^ or ghee. See ‘^General note/' Table 10/

EXPORTS.

[OOU omitted }

Country. 1913 1914
1915

(prelim.)
Comitry. 1013 1914

1915
'preinn.)

Founds. Poimds. Pounds,
i

Pounds. Pounds. Pounds.
8,342 7, 676 10, 192 Si, 702 8^,407 03 11.8

Australia
Austria-Hungary. .

.

76, 334
3,039

56,163 New Zealand
Norway

41,693
2, 346

is^eiis

1, o75
47,05a
3,607

Belgium 2, 117 Russia/ 172,003 118,997 111,950
Canada 1,220 2,505 3,593 Sweden - 43, 330 J 41,911
Denmark i 200,670 TT-nff-p(j

i 3, 115
1 3, 688 17,941

Finland ' 27,867 24,567 2n,oi5 1 \'r<.
. a:, : 4.033

,

2,019
38 360 44 619 50,337 '

Germany '602 Total...
1 712,837 ‘ 446, 70S

Italy 6,034 9,310 7.689
1

i

1

EXPORTS.

Austria-Hungary. .

.

14,616 Germany . 119,576
Belgium 14,522 Netherlands 5,529 3,SS0 904
BraHl 4,336 2,364 732 Russia

1
3,382 2,969

i

1,517
British SouthAfrica 3,910 3,924 2,030 Sweden

1

!
432 189

Canada 7,886 7, 250 5,861 Switzerland
I

11,155 f 8,900 5, 700
Denmark i 6,242 United Ivingdom..,!! 451,736 430,019 426, 355
Dutch East Indies 4,550 4,965 Other countries

|

: 29, 737 29,019
1,958 1,945 1, 194

Finland
Prance

333
13, 034

2 ’, 959
13,655

4 ', 916

1.710
j

Total
j

!

695,034 518,038
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Table 161.

—

Butter: Average price received hy farmers on first of each months by States,

1916,

Butter, cents per pound.

State and division.

January.

February.

i April.

(S June.
duly.

August.

September.

October.

November.
December.

|

Maine 32 31 31 32 32 32 31 33 31 34 35 37
New Hampshire 34 34 33 30 32 34 32 33 34 36 39 39
Vermont 34 34 35 36 34 32 32 34 34 37 39
Massachusetts 35 35 36 36 38 36 34 36 37 37 41 41
Bhodo Island 36 34 34 37 35 34 32 36 37 40 40 40

Connecticut 35 34 34 34 35 35 35 34 36 38 37 40
New York 33 32 32 32 34 32 30 30 32 34 36 Z9
New Jersey 36 34 36 34 36 35 34 34 35 37 39 41
Pennsylvania 34 32 32 33 .32 29 28 29 31 34 36 39
Delaware 36 30 32 30 32 3S 35 32 38

Maryland 29 30 28 29 28 26 24 26 28 29 32 35
Virginia 23 26 26 26 26 25 23 23 26 26 28 30
West Virginia 28 27 26 27 28 24 23 25 26 27 30 32
North Carolina 25 24 24 23 24 24 24 24 25 26 26 29
South Carolina 26 25 26 26 28 27 2S 28

,

27 28 32 31

Georgia 25 25 25 26 25 25 25 25 26 28 29 SO
Florida 35 34 36 34 34 35 34 36 35 37 36 39
Ohio 29 27 27 28 28 26 26 26 27 29 31 35
Indiana 25 24 24 25 25 24 24 24 25 26 29 32
Dlinuis 2S 27 27 28 27 26 26 26 28 2D 30 34

Micliigan 23 28 27 28 28 26 25 26 28 30 82 36
^\iseonsin 33 31 31 33 32 30 28 28 30 32 35 40
Minnesota 30 30 29 29 31 29 28 27 29 30 33 37
Iowa 28 29 27 29 29 27 26 27 28 so 32 36
Missouri 24 24 23 24 25 24 23 23 24 26 28 31

North Dakota 29 28 26 24 25 26 24 24 25 28 30 35
South Dakota 29 ' 27 26 26 28 27 26 25 26 29 32 36
Nebraska 20 25 25 25 26 25 24 24 25 27 29 33
Kansas 27 26 2.5 25 26 25 25 25 26 28 30 33
Kentucky 22 21 22 .21 22 21 21 21 22 23 24 27

Tennessee 21 21 20 20 20 19 IS 19 19 21 23 26
Alabama 22 22 21 23 22 22 22 22 24 24 25

1

27
Mississippi 24 24 24 24 23 23 23 24

;

24 24 25 1 27
Louisiana 30 28

1

28 29
i

28 29 29 29
I

29 28 33 32
Texas 25 24 23 23 23 23 22 23 24 24 27 31

Oklahoma
i

26 ' 25 24 24 25 25 24 i 24 ' 25 28 29 32
Arkansas

j

25 i 24 23 23 24
1

23 23 24 25 25 27 29
Montana 35 35 35 32 33 31 28 31 29 32 39 39
Wyoming 33

1
32 31 29 30 27 28 30 29 31 35 38

Colorado 30 29 28 28 29 1 27 27 27 29 30 33 36

New Mexico 35 34 33 34 33 31 34 33 32
i 33 34 37

Arizona
1 33 38 35 36 35 37 39 38 37 ! 38 38 42

Utah 28 2S 28 28 28 25 26 28 30 29 36 37
Nevada

1

33 34 32 37
1

36 o2 34 32 34 , 36 41 39

Idaho
1 31 32 30 29 30 28 27 27 29 31 35 38

Washington 34 33 33 32 32 29 29 29 31 32 37 39
Oregon 32 33 32 33 32 29 28 29 31 32 34 38
California ' 32 32 32 29 27 29 27 28 29 31 32 37

United States 28.3 27.6 27.1 27,6 27.9 26.5 25.7 26.1 : 27.4 29.0 31.1 34.4

North Atlantic 33.5 32.3 32.4 32.8 33,4 ! 31,4 29.9
1

30.5 82.1 34.3 36.3 39.0
South Atlantic 26.5 26.1 25.8 26.0 26.4 25.1 24.4

!
25.0 26.3 27.2 29.0 31.0

N. Central E. Miss. 28.5 27.3 27,1 28.2 27.9 26.3 25.7 26.0 27.5 29.1 31.3 35.3
N. Central W. Miss, B 27.3 27.0 25.9 26.5 27.5 26.1 25.3 25.3 26.4 28.4 30.6 34.3
South Central 23.7 23.0 22.5 22.6 22.7 22.2 21.8 ^ 22.4

,

23.2 23.9 25.8 28.6
Far Western 32.0 31,9 31.5 30.2 29.5 28.6 27.6 28.4 29.8 31.2 34.1 37.5
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BUTTER AND EGGS—Continued.

Table 162.

—

Butter: Receipts at seven leading markets in the United States, 1891-1916.

[From. Board of Trade, Chamber of Commerce, and Merchants’ Exchange reports.]

[000 omitted.]

Year. Boston,
j

Chicago.
Mil-

waukee

.

St. Louis San Fran-
cisco.

Total 5

cities.

Cincin-
nati.

New
York.

Averages: Pounds, Pounds. Pounds. Pounds. Pounds. Pounds. Packages. Packages.
1891 1S95 40, 955 145, 225 3,996 13,944 15, 240 219, 3C0 88 1,741
1890-1900 50, 790

57,716
232, 289 5,096 14,582 14,476 317, 233 157 2,010

1901-1905 245, 203 7,164 14,685 15,026 339, 794 177 2, 122

1900-1910 60, 612 286, 518 8,001 17,903 13, 581 392, 615 1C9 2,207

iqm 57, 500 253,809 5,590 13,477 14,972 315,348 238 2,040

1902
1903

54, 574 219,233 7, 290 14,573 14,801 310; 471 223 1,933
54, 347 232,032 6,857 14,080 13, .570 320, 880 121 2,113

1904 - 55,435 249,024 7,993 15,727 14,336 342,515 147 2,170

1905 66, 725 271,915 8,091 15, 566 17,450 3 < 9, J ii 155 2,355

1 qno 65, 152 248, 648 8,209 13,198 9,282 344, 489 205 2,242

1007 G3,5S0 263,715 8,219 13,453 16. 725 365, 701 187 2,113

IQOR 69, S43 316, 695 8,798 18,614 13, 528 427, 478 166 2,175

1 qno 65, 054 284, 547 7,458 21,086 14,449 392, 594 150 2,2.50

1910 69,421 318,986 7,319 23, 103 13,922 432, sn 135 2,257

1911 63,874 334,932 8, 632 24, 839 17,600 449,883 162 2,405

1912 72, 109
1

280,213 7,007 20, 521 28, 172 414, 022 109 2,436

1913 70,737
j

277. 051 9,008 24, 720 23,122 405,304 103 2,517

1914 73,028 I 307,899 9,496 24, 614 22,421 437, 458 82 2,513

1915 82, 396
1

341,202 8,624 21,331 28,349 481,905 130 2,734

1916 70,305
1

314,381 7,705 16,435 23,029
j

475,855 256 2,929

1916.
1 lO'T'TT 2,819 18,499

j

453 1,080 1,791 i 24, 072 129 150

February 3,769 17, 549 453 1,016 1,760 i 24, 553 5 152

March 2,912 20,884 542 1,306 2,469 28, 113 11 207

April
May
jnne

4,052 20, 652 444 1,270 3,404 29, 822 6 185

8,864 29,918 644 1,176 3,259 43, 8G1 10 264

10, 361 49, 795 1,252 1,781 3,060 72, 255 16 443

July
August

13, 375 49, 244 1,016 1,688 2,212 67, 535 13 371

9, 681 35,309 811 1,225 2, 284 49,310 16 319

September 6, 629 31,123 672 1,762 2, 141 42, 317 6 269

October 5, 1S8 30,571 692 1,457 1,881 39, 789 11 254

November 3,149 22,223 342 1,393 1,856 28,963 15 163

December 2,476 18,614 384 1,291 1,900 24,665 iS 153
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BUTTER ANB EGGS—Continued.

Table 163 ,

—

Sffgs: Average price received hgfanners, on first ofeach months hij Statics
^ 1916.

Egg;5, cents per dozen.

State and division.
'

January.

February.

March. April.

C3 June. 3
Hs

CO

a
September.

d)

O
O
o

November,
December.

Mains 37 31 27 23 21 24 26 29 35 39 42 50
New liampshire 41 35 28 22 23 25 29 31 37 41 46 51
Vermont 30 33 29 26 21 22 24 26 33 37 41 50
Massachusetts.^ 44 36 35 2S 26 2S 34 34 44 52 49 60
Khode Island 47 36 30 27 26 27 31 35 43 44 50 63

ConnecticLit 44 37 28 28 22 25 29 33 40 44 52 61
New York 41 34 27 24 22 23 25 28 33 39 44 50
New Jersey^ 45 37 33 28 25 26 28 31 35 42 50
Pennsylvania
Delaware..

37
34

29
24

25
22

22 20
21

21
24

24
27

26
29

29
30

33 38 44
45

Maryland 31 26 21 19 19 20 21 22 26 31 33 42
Virginia 29 23 20 18 18 19 19 20 24 28 30 36
West Vtrwlruc 31 27 22 19 18 18 20 21 24 27 33 36
Nortln

'
26 21 17 16 16 17 IS 18 22 26 27 31

South Carolina.. 26 22 IS 18 18 19 19 19 22 25 29 34

Georgia 23 21 17 17 16 17 17 19 •23 26 29 34
Florida....

:
33

I
26 24 20 22 22 23 24 27 30 32 37

Ohio 32 1 20 18 18 20 21 23 26 30 34 40
Indiana 30 2G 19 17 10 19 19 21 22 28 32 38
Illjno IS

;

29 22 IS IS 19 20 20 23 27 31 38

Michigan 31 28 23 19 19
! 20 20 23 25 27 32 38

Wisconsin 31 20 25 18 19 1 20 20 21 24 26 31 36
Minnesota 31 1 28 24 17 181 19 19 20 22 26 31 36
Iowa 23 ! 27 22 17 18 1 19 19 20 21 26 30 34
Missouri.... 26

I

25 IS 17 18 1 iS 18 17 18 25 28 34

North Dakota 31 30 ‘ 28 17
i

15
1

16 16 16 19 23 28 36
South Dakota 29 26 23 18 16 ! 17 18 15 20 25 29 35
Nebraska 27 25 19 15

1

16 ! 17 17 17 18 24 28 34
Kansas 26 25 17 16 17 17 17 17 IS

1

25 29 3S
Kentucky 26 23 17 16 17 1 17 17 15 20 - 25 28 ' 34

Tennessee 24 22 17 15
i

15 16 16 16 19 24 27 33
Alabama 23 20 16 14 14

i

15 16 15 19 24 25 i 30
Mississippi 26 21 17 15 16 16 16 16 20 23 25 31
Louisiana 27 22 IS 16

1

17 IS
!

17

;

IS 22 24 29 31
Texas 27 22 16 14 15 15 : 14 16 IS 23 27 35

Oklahoma 25 24 16 15 16 16 15 15 15 22 28 35
Arkansas 26 23

:

16 14 15 15 16 16 18 23 26 32
Montana 46 41 36 22 19 21 23 25 26 30 41 46
Wyoming 39 38 32 21 20 22 22 25 28 29 37 42
Colorado 36 31 25 18 19 21

1

21
1

22 25 30 36
i

42

New Mexico. 37 29 27 23 20 24 24 25 26 28 31 39
Arizona 45 38 28 23 27 28 29 35 34 40 38 48
Utah

! 35 31 25 18 17 20 20 22 24 27 35 42
Nevada 55 37 30 26 25 28 27 30 35 38 45 51

Idaho 39 37 32 20 19 21 22 24 24 30 36 44
Washington.. 40 35 30 20 20 22 23 26 30 32 42 47
Oregon..... 36 35 27 20 20 22 23 24 28 31 37 45
California 40 33 25 19 20 23 25 26 31 35 46 49

United States 30.6 26?8 21.2 17.9 18.1 19.0 19.7 20.7 23.3 28.1 32.2 38.1

North Atlantic 39.9 32.5 27.4 23.9 2L7 23.1 25.9 28.3 33.

1

38. 2 42.8 49.5
South Atlantic 29.0 23.4 19.5 17.9 17.7 18.6 19.4 20.3 23.9 27.4 30.2 35.8
N.CentralE. Miss. R

1

31.1
i 27.2 2L4 18.0 18.5 19.5 20.1 21.6 24.0 27.9 32.

1

38.3N. Central W. Miss. R 27.5 26.0 20.1 16.5 17.4 18.0 18.0 18.2 19.4 25. 2 29.

1

34.5
South Central

1

26.7 22.2 16.5 14.8 16.6 15.8 15.6 16.2 18.7 23.5 26.9 33.2Far Western.
1 39.1 33.

9

27,0 19.5 19.8 22.3 23.6 25.2 28.8 32.5 41.4 46.4
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BUTTER AND EGOS—Continued.

Table 1^54.

—

Fggs: Receipts at seven leading marlzets in the United States, 1391-1913,

[From Board of Trade, Chamber of Commerce, and Slerchants’ Exchange reports.

]

Year. Boston. Chicago.
Cincin-
nati.

Mihvau-
Fee.

New
York. Si. Louis.

San Fran-
cisco.

Total,

A ve I ages; Cases. Cases. Cases. Cases. Cases. Cases. Cases. Cases.

1S91-1S95 722, G63 1, S79, 065 288, 548 90, 943 2, 113, 946 537, 320 160, 059 5, 318, 244

iySG-l'JOO 912, 807 2, 196, 631 362, 262 113, 327 2, 664, 074 852, 457 194, 087 7, 295, 645
1901-1005 1, 155, 340 2, 990, 675 418, S42 139, 718 3,057,293 1,000,935 304, 933 9, 067, 741

lOO'MOlO 1, 517, 995 4, 467, 040 509,017 180, 362 4,0'i6,360 1, 304, 719 334, 766 12,360, 259

1901 1,040, 555 2, 733, 709 493, 21s 12s, 179 2, 909, 194 1, 022, 646 277, 500 8, 655, 001
1902 1,053,105 2, 659, 340 464, 799 114, 732 2. 743, 642 S25, 999 2S5,0j8 8, 146, 735

1903 1,104,777 3, 279, 248 338,327 129, 278 2, 9^0, 091

3, 215, 924
959,

8

335,22s 9. 146, 597
1904 1.122, S19 3, 113. 85S 377, 263 166, 409 1, 216, 124 019,637 9, 532, 034

1905 1, 395, 385 3, 117, 221 420,604 159, 990 3, 477,838 980, 257 “307;, 243 9,858,338

1906 1, 709, 531 3, 5SS, 87S 484, 208 187, 561 3,981,013 1, 023, 125 137,074 11,106,390
1907 1,594,576 4, 780, 356 583, 636 176, S26 4, 262, 153 1,2SS,977 379,439 13,070,963
1908 1, 436, 786 4, 5GS, 014 441,072 207, 558 3, 703, 990 1, 439, S6S 047, 436 12, 145. 724

1909 1,417,397 4,557,906 519,652 160,418 3,903. 867 1, 395, 987 340, 1S5 12, 205,413
1910 1,431, 633 4, 844, 045 511, 519 169, 448 4,380,777 1,375,638 489, 698 13,182,811

1911 1,441,748 !4, 707, 335 1 605, 131 175, 270 5, 021, 757 1,736, 915 587, 115 14, 275, 271

1912 1,580, 106

1,589, 399
4, 556, 643 i 668. 942 136, 621 4, 723,558 1,391,611 638, 920 13,696,401

1913 4, 593, 800 594, 954 187, 931 4, 666, 117 1,397,962 574, 222 13, 604,385
1914 1,531,329 4, QS3, 163 401,783 221,345

199,521
4, 762,174 1,470,716 619, 508 13,150,018

1915 1, 766, ISo 4, S96, 246 806, 834 4, 582, 21s 1,452, 856 629, 571 14,333,431
1916.. 1,(B9,S2S 5,452,737 1,534,022 ' 221,808 4,804,343 .1,521,855 575,014 15,820,207

1916.

Januaiv 73,414 158, 955 812, 371 4,280 179, 639 64, 470 31,996

1

1,325, 131

February 73,422
1

109, 848 8, 922 5, 710
12,414

212. 250 82, 606 58, 400 551,158
March 1 179, 855 604, 538 92, 332 537, 975 289, 879 So, 474 1,802,467
April 304.205 1,144, 454 166, 351 47,365 786, 620 314, 177 80, 870 2,844, 043
May

i

296,241 1, 034, 105 100, 003 47,365 785, 132 216, 134 70, 974 2,549, 954.

June.
1

199,615 717, 803 83, 837 32,848 601,601 165, 267 36,836 1, 837, 307
July 1 132,195 495, 437 91,841 16,295 432, 170 IIQ, 304 39, 143 1,317,385
Augu?l *

120, 476 354, 444 52, 310 IS, 783 407, 619 74, 630 42, 373 1,070, 635
Scptc.mbL.r 94, 509 297, 417 7,363 12,670 299, 902 66, 236 36, 436 814, 533
October

j

84. 632 262, 791 37, 378 10,153 296,515 55, 388 31, 297 777, 954
November 49; 573 177^343 35,266 7,350 188,680 45,448 27,689 531,355
December. 1

1

41,.691 95,602 47, 148 6,575 136,.434 37,.310 33,526
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BUTTER AND EGGS—Continued.

Table 165.—Eggs: Wholesale price per dozen, 1912-1916.

Chicago. St. Louis
1

Milwaukee. New York,

Date. Fresh.

Cincinnati.
,

Average best
fresh.

Fre
1

sh.
Average best

fresh.

Low. High. Low.
1

High. 1 Low.
1

High. Low. High. Low. High.

1912. Cents. Cents. Cents. Cents.
\

Cents. Cents. Cents. Cents. Cents. Cents.

Jan.-Junc 17 40 17 40 ! 16 39 15 38 204 4S

July-Doc 17^^ 27} 18 36 ; 14} 27 16 30 23 60

1913.
Jan -Tune 10] 27} 15} 27} 14} 25 14 25 20 40

Juiy-Doc ' 16 37 18} 42 12 35 13 35 25 65

1914.
Jan .-June 17 324 16} 36

1

14 31 15 30 20 50

July-Dee 18 36 IS] 38} 18 35 16 32 24 62

1915.
1

January 29 38 1 20 404 28} 37} 25 34 30 41
February 21 2S 16 27

'

20 28 20 29 33 40
March 17 19} 1 14 20 1 17 182 16 20^ 18} m
April IS} 19-i 14} 194

1

17} 19 16] 18} 194 22
May IG^ IS-i 124 IS

1
16 IS 16 IS 18 21}

June 16 18 12} 18} , 15} 162 15} 16} 18} 21

Jan.-June .

.

16 38
j

12} 40} ' 15} 37} 15] 34 IS 44

July 16 17}
i

11 19
1

14} 15} 15} 16 IS 21

August 16 2U 10 24
1

15} 20 15} 21 18 m
September 21 24 17 27

,
20 22 194 22} 24 29

October 23 27} : 174 30
1

214 254 204 26 27 34
November 27 30} :

17 36 20“ 30 24 30 30 40
December 26] 30} ; 19 34} 24}

'

!

29} 26 32 31 37

July-Dee ... 16 30} 10 36 14} 30 15] 32 18 40

1916. i
i

January 27 32} IS ii 34} 24} 31 25 31 26 35
February 20-2 29} 184 28} 19 30 20} 28 22 30}
March 18i 22 17} 23 17 20} 17

i
21 211 28}

April 19} 21 17 21 18} 20 17} 19 20} 22}
May 20} 211 17} 21} 19 20} IS} 20 21} 23^
June 20} 22} 18 22} 19 20 19 20 22 24}

Jan.-June .

.

18} 32}
i

34} 17
!

31 17 31 20} 35

Tnly 211 23 17} 24
1

19 22 23f 27}
August 23^ 26 18} 30 22 26 19 25 26} 34

September 25} 304 21 31} 24 28 21 27 31 35
October 30 324 25} 35} 28 31 22 30 32} 37
November 31} 39} 28 43 31 39 27 38 35} 46
December 37 41 31 47 36 38 33 38 41} 47

July-Dee ... 21f 41 17} 47 22 39 19 38 23} 47
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CHEESE.

Table 166 .

—

Cheese: International trade, calendar years 1918-1915.

{Cheese includes all cheese made from milk; ‘‘ v~c rh."".'.-'' of course, is included. See General note/

EXPORTS.

[000 omitted.]

Country. 1913

1

1914
(prelim.)

1915
(prelim.)

Pounds.
i4,030

14S, 849

Pounds. Pounds.

138,265 ICO, 660

Pra'ncft. 31,405
1

1,603 '

i

26,576 16,242
/T-nr-mfiTiV
Jtfiiy 72,321

i

145,337
68,506

CG,004
149,574 1

96,743
i

65,781
190,107

'

91,533

'M' n^'l nn c? q

N'ev! Z'Mh-'’'a

Country. 1913
1914

(prehm.)
1915

(prelim.)

Russia
Pounds.

8,373
78, 739
2,054

13, 903

Pounds.
3,827

77, 573
3,797
12,206

Pounds.

Switzerland
United States
Other countries

Total

74,775
63,227

575,720
I

574,565

1

IMPORTS.

Alt a-iha ^ary...

Belgium
Brazil
British South A£rica[

Cuba
Denmark
Egypt
France

7,084 6,719
8,463

4, 614 Germany 57,903
11,122 7,306 Italy...' 12, 355 9,838 3,472

365 230 Russia 4, 545
5,749

4,190 3,716
3,202
3,410

299,920

13,200
35, 845

4, 196

Spain 6,160
4, 717Switzerland 7, 763

249,9723,288 ^300 United Kingdom... 266, 591

5, 694 i 5,300 4, 012 United States 55, 590 1 55, 477 38,919
5,200 4,229 i 2,839 Other countries 22, 262 11, 343
1,475
C, 378
51,805

5,953
45,521

6,785
46,743

Total i 658,563 436,999

i

i Data for 1913.
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CHICKENS.

Table 107.

—

Chidcens: Average price received hi farraers o'c first of eaAi nronth, b/j

1916 ^ “

Chickens, cents per p )Lin’L

State and division.

% & Apr.
May,

June,

SjO

d Sept.

O
o Dec.

Me 13.5 14.8 14.6 14.5 15.5 16.0 15.6 17.0 17.2 1G.4 17.2 16.9
N. ir 15.1 14.8 15.3 1.3.5 16.5 16.0 18.0 19.7 17.8 L7.0 17.0 19.4
vt 15.

0

14.3 14.2 15.4 15.3 15.9 14,8 16.6 15.7 16.5 16,3 17.0
Ma;.s 16.7 17.0 10.8 16.6 17.6 17.4 20.1 21.0 iS.2 19.5 18.9 20.9
R. I 17. 0 16-0 15. 5 IS. 3 18.3 19.0 18.5 23,5 23. 0 23.0 20,0 20.0

Conn 18.6 16.5 17.2 28.2 18-3 18.5 18.6 20.0 19.2 20.8 20.2 21.0
N. Y. 15.2 15.5

IS. 2
15.8
17.9

16,9
IS. 2

16.9
19.6

17.1
18 9

1G.8
IS. 3

17.4
18.9

17.8
19.4

17.2
21.0

16.3
21.0N. J j7.3 17.3

Pa
Pci

13.7
lAO

14.2
14.0

14.5
13.5

15.

3

15. 4
15.0

15.8
16.0

15. S
18.0

1(5.

1

18,0
10.4
19.0

10. 3 16.0 15.7

17.0

Md 14.4 14.7 15.9 16. i 17.0 IS. 7 19.0 19. G 17.5 18.5 17.4 17. i

Va 13.5 13.8 14. 5 14.8 15.

0

16.4 16. 7 16. 6 16.2 16.6 10.2 16.3
W. Va 12.5 12.8 12.9 13.1 13.5 14.0 13.7 14.9 14.8 14.7 14.7 15.0
N. C 11.6 12.0 12.1 12.2 13. 1 13.6 14.2 13.7 13.6 13.7 14.2 14.1
S.C 14.3 13.0 12. 0 13.3 14.0 14.9 14,6 11.2 13.8 15.0 14.7 14.5

Ga 13.2 13.3 13.0 13.3 12.6 13.3 13,9 13. 5 14.0 14.4 14.9 14.7
Fia 17.1 15. 6 17.3 15.8 10.3 17.3 15.5 17.2 17.1 16.

6

16.8 19.8
Ohio 11.6 12.3 13 2 13.6 14.5 14.3 14.4 15.0 14.9 15.8 14.8 14.0
Ind 11.0 11. G 12.3 12.8 13.

1

14.0 14.0 11.1 14.2 11.5 14.4 14.0
in 11.1 11.8 11.8 12,6 13.3 13.5 14.0 13.9 14.0 14.5 14.6 14.2

Mich 11.0 12.1 12.5 13.1 13.5 13.8 13.4 14.0 J14.4 14.2 14.1 13.8
Wis 10.9 11.4 12.0 12.7 13. 4 13.4 12.8 13.9 13.7 13.1 13.7 13.5
Minn 9.7 10. 0 10.1 10.8 11.0 11.3 11.6 11.5 12.3 12.

1

12.1 12.2
Iowa 10.0 10. 7 10.7 11.4 11.9 11.8 12.2 12.4 13.1 13.7 13.6 13.6
Mo 10.2 11.0 11.

0

12.2 12.8 13.2 14.0 13.1 13.0 13.9 13,8 13.3

N.Pak 9.4 10.3 9.5 9.8 10. S 10.2 10.2 15.5 11.1 10.7 11.4 11.1
S.Dak 8.6 9.4 8.9 9.8 9.9 9.6 11.0 10.6 10.5 11.6 11.6

1

11.9
Nohr 9.1 10. 2

1

10.4 10.8 11,5 11.5 11.6 11.9 12.3 12.2 12.7 12.2
Kalis 9. 7 10.2 10. 3 i 10. 7 11.3

12.8
11.6
13.3

12,1
14.4

12.1
14.3

12.2
13.4

12.9
14.1

12.8
1

14.0 1

12.4
13.0Ky 10.3 11.1 11.4

!
11.9

Tenn 9.9 11.2 11.5 12.0 12.8 13.5 13.7 13.2 13.1 12.9 13.4 13.0
Ala 11.2

1

11.6 11.5 11,4 11.9 12. G 13.2 12.7 12.8 13.4 1 13.7 13.8
Miss 11.0 11.6 11. 7 11.8 12.8 12.7 12.9 12.4 12.5 13.5 13.7 14.1
La 12.9 14.5 13.9 13.0 14.3 15.9 14.8 15.4 15.2 16.0 18.1 IG.O
Tex 10.3 10.0 10.6 10.8 10.8 11.1 11.4 11.3 11.4 12.3 12.2 13.9

Okla 9.4 10.1 9.9 10.5 11.3 11.6 12.3 11. G 11.6 11.8 12.7 12.4
Ark 10.3 10.2 9. 5 10.0 11.7 11.9 12.7 11.4 11.9 11.9 12.3 12.6
Mont 15. 5 13.5 14.8 14.8 13.7 15.2 14. 1 14.9 15.2 16.0 15.6 14.6
Wvo 12.9 13.0 13.0 11.9 1.3.3 14.4 15.5 15.

1

15.7 16.5 15.9 15.

0

Colo 12.2 11.5 13.0 12.3 13.2 13.

1

13.5 13.7
i

13.3 13.7 13.6 13.0

N.Mex 13.0 14.0 14.4 12.0 12.6 13.4 12.6 14.0 13.3 i 13.0 13.1 14.1
Ariz 18.5 17.6 16.7 17.7 17.6 18. 1 17.9 17.8 19.3 1 17.4 16.3 19.0
Utah 12.9 12.9 12 5 13.0 12.2 13.0 13.0 13.9 14.2 14.7 13.7 13.5
Nevada 22.0 19.3 18.7 21.0 21* 1 20.4 21.2 20.0 24.0 22.0 18.0 21.0

Idaho 10.8
:
11.2 10.6 10.6 12.1 12.0 10.9

j

11.3 11.9 11.8 12.2 11.9
Wash 12.2 1 13.0 12.7 13.

0

15.0 14.4 14.4 ! 15.2 15.0 15.0 14.0 13.5
greg 11.9 13.1 12.7 13.0 12.7 13.8 13.2 13.0 13.0 : 12.5 12.9 13.5
Cal 1G.3 16.2 15.6 15.4 16.9 16.0

;

15.9 15.5 15.9 15.7 16.6 17.0

u.s 11.4 11.9 12.2 12.6
1

13.2 13.5 13.8
;

13.8
1

13.9 14.3 : 14.3 14.2

North Atlantic 15.0 15.2 16.0 15.8 16.4 16.7 16.9 ^

17.2
!

17.3 17.5 iIlT 1 17.3
South Atlantic 13.4 13.3 13.6 13.8 14.1 15.1 15.3 15.3 15.1

i

15.4 15.3
1

15.5
N. Central E. Miss. R 11.2. 11.9 12.4 13.0 13.6 13.8 13.8 14.2 14.3 14.6

!

14.4 > 14.0
N. Central W. Miss. R 9.8 10.6 10.5 U.2 11.7 11.9 12.4

j

12.3 ! 12.6 13.1 13.1 12.9
South Central 10.5 11.0 11.1 11.4 12.0 12.5 12.9 12.5 12.5 13.0 13.4 13.6
Far Western 14.2 14.3 14.1 14.0 14.9 14.8 14.6 1 14.6 14.8 14.7 14.9 15.1
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Table 168.

—

Sheep: Nuriiher and value onfarms in the United States, lSd7~13t7.

Note,—Fii,aire3 in iiahcb' are censas returns, figures in roman are estimates of the Bf’parijnent of Agiu-
Estimates of numbers G,re obtained by applying estimated percentages oi increase or decrease to

ii-.L' piiblr'h.'d numbers of ^he p^''"r.'tina year, except that a remsed base is used for applying percentage
estimates whenever new i i ;.•. o available. It should also be observed that the census of 1910
giving numbers as of Apr. 15, is not strictly coinparabi? vdth iormer censiise-s, which related io numbers
lime 1.

Y-mr. Number.
Price

per head
Jan. 1.

Farm value
Jan. 1.

1

Year. Number.

1 867 39, 3«5, 000 52 . 50 898, G44, nOO 1.892 44,93.8,000

iSnS 38 992.030 1. 82 71, 053, 000 1893 47,274,000
45, (148, 00037,724, 000

40, S53, 000

QR .07 .9 77

1. 64 62. 037. 000
70. 576. 000

1894
1870
isn), ncii.^i/s,

1. 96 1895
ix96
istY . .

.

42, 204, UOO
38. 299, 000
30. '^10, Oeo
ec 6,57 nno

1871
1872

.3 1
’

X.5L nno 2. ii

2.61
68, 310, 000
82, 768, 000

1,898

Si' 679 ! 000 1899 30; 11-^’ 000
1873. 33, 002, 000 2. 71 <89, 427, 000 1900 41, 88‘:h 000
1874 .33, 938, 000 2. 43 .82, 3.53, (>00 1900,

1875 .3.3 784,000 86, 278, 0(i0 Ju.ftc i 01. 101,7 IS

1876 35 93.5,000 2.37 8.5. 121. 000
76.362.000
78. 898. 000

78. 965. 000

1901 1 59' 757' 000
1877 3o S04

;
000

3.5, 740, 000
2. 13 1902 62' 039 ; 000

1S7S 2. 21 1903 63, 965, 000

51, G30, 0001879 1 38, 124, 000 1 2. 07 1904

1S80 1 40, 766, 000

So, 193, 011 \

43, 570, 000

2. 21 90, 231, 000 1005 45, 170, 000
ISSO, ccnftus,

Jni)p 1 ' .

1906
1907

50.632.000
53. 240. 000
.54,631,0001S81 2.39 1 164

,
671,606 190.8

1882 45, 016. 000
49. 237

;
000

50; 627, 000

* 2. 37 ! 1C6,.596,000
124,366,000
110, 903

;
000

1909 56,084,000
57;216,0iX)1883 2.53 1910

1884 2.37 1910, ccnsu.s,

IS85 50, 360, 000 2. Is !
! 107, 961 , 000 A'pr. 15 53,W, 801

1886 ... . 48. 322, 000
44

;
759, 000

I 43, o45, 000

1.91 92 . 444.000
89. 873. 000
.89,280,000

90. 640. 000

1911 1 53, 633, 000
iS8r . ,

.

2.01
1

1912 ; 52,362,000
51.482.000
49.719.000

1.888 2. 05 1913

1889 42 ', 590, 000 2.13 1914

1890 44,336,000

So,93o,S6l
\

: 43, 431
;
000

1

2.27 1 100
;
66O; 000 19i5 49.956.000

48.625.000
48.483.000

iS'jf), caiiiLn,

f )/, II *’ ?

!

1916
1917

IS'll 2.50 108,397,000

, Frico
‘ i>er head ,

' *Jan. i.

§2 oS
I

2. 60 *

1. 9S ,

1. IS

1. 70 J

1. ^.2
1

2! 46 1

2. "5 f

2 91

;

2. 9S
2 65
2.63
2. 59

3.54
3. 34

3. 38
3. 43

4. 12

3. 91

,3. 46
3. 94
4.02
4. 50
5. 17

7.14

Farm hjie

Jan 1

3116, 121,000
125, 900’, UOO
59; 1S6, UOO
66, 6^0, 000
65, 163, 090
07, 021, OfKl

02, 721, 000

107^ 09^, OC-O

122, yi'j/jQO

173.972.000
164, 440, QOO
168. 316, OOe
133

; 530, 000
127.332. 000
179, 056, QOO
204.210.000
211.736.000
192; 632, 000

216.030.000
209.535.000
181. 170. 000
202.779.000
200.045 . 000
224. 687.000
251.504.000
310.004.000

i Estimates of niimbers revised based on ceastis dita.
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Table 1G9.—Sheep: Number ayid value on farms Jan. 1. 1916 and 1917, by States,

State,

Maine
New Hampshii-e,
Vermont
Massachusetts. .

.

Rlioio Island . .

.

Connecticut
New York
New Jersey
Pennsylvania. ..

Delaware

Maryland
Virginia
West Virginia. ,.

North Carolina..
South Carolina..

Georgia
Florida
Ohio
In liana
Illinois

Michigan
Wisconsin
Minnesota
Iowa
Missouri

North Dakota...
South Daleota...
Nebraska
Kansas
Kentucky

Tennessee
Alabama
Mississippi
Louisiana
Texas

Oklahoma
Arkansas
Montana
Wyoming
Colorado

New Mexico. . ..

Arizona
Utah
Nevada

Idaho
Washington
Oregon
California

Number (thousands) - Average price per head, Farm value (thousands
Jan 1— Jan 1— of dollars) Jan. 1—

1917 1916 1917 1916 1917 1916

157 IGO )F6.30 84. SO S9S9 8768
35 35 6.70 5. 50 234 192
100 iOO 7.30 5.90 730 590
25 26 6. 70 5. 50 168 143
5 6 7.20 5.90 36 35

18 IS 7.60 5.80 137 104
840 849 S 40 6.20 7,056 5, 264
29 29 7.20 6.40 209 186

835 835 7.10 5. 60 5,928 4,676
8 8 5.90 5. 30 47 42

223 223 6.60 5.40 1,472 1,204
686 700 6 50 4.90 4,459 3,430
715 720 6.60 5. 10 4,719 3,672
140 155 3.90 3.20 546 496
30 30 3.20 2. 70 96 81

150 161 2. 80 2 40 420 386
119 119 2.70 2. 30 321 274

2,9-14 3,007 7 20 5. 40 21,197 16,562
1,005 1,005 8.20 6.10 8,241 6,130

898 907 S.20 5.90 7,364 5,351

1,83-1 1,931 7. SO 5. 70 14,305 11,007
645 66 i 7..50 5.30 4,838 3,519
5-U 536 7.60 4.80 4,112 2,573

1,240 1,240 8. SO G.30 10,912 7,812
1,370 1,416 7.70 5.80 10,549 8,213

250 240 7.40 5. 10 1,8.50 1,224
658 004 7.40 5.20 : 4,869 3,141
381 374 7.50 5.40 2,858 2,020
348 341 7.60 5.60 2. 645 1,910

1, 155 1,155 7.10 4.90 8,200 5,660

650 650 5, SO i 4.10 3,770 2,665
121 119 3. 20

i

2. 60 387 309
193 208 3 00

1
2.50 579 520

240 185 2.90 2.30 696 426
2, 328 2,156 4.40

:

3.70 10, 243 7,977

104 95 6.30 5.00 655 475
124 124 3.90 2 90 4S4 360

3,744 3,941 7 10 5. 10 26,582 20, 099
4,381 4,338 7.60 5. GO i 33,296 i 24, 293
1,950 1,839 7.50 5.20 14,625

i

9,563

3,300 3,440 5.80 4.30 19, 140 14, 792
1,632 1,700 6.30 i 4.70 ; 10,282 7, 990
2, 089 2,089 7.90 5.40 : 10,503 11,281
1,455 1,532 8.20 5.80 11,931 8,886

3, 195 3, 102 8.20 5. GO 20, 199 17,371
585

j

568 7.10 5.30
;

4, 154
1

3,010
2,484 2,435 8.10 5.20

1 20, 120
1

12,662
2,524 2,450 6. 70 5.00 10,911

1

12, 250

48,483 48,625 7.14 5. 17 346,064
1

251,594United States
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Table 170.—Sheep: Imports, exports, and prices, 189o-191G.

685

Year ending June 30—

i

Imports. Exports,

Number. Value.
Average
import
price.

Number. Value.
Average
export
price.

1893 459, 484 $1,682,977 S3. 66 37, 260 $126,394 S3. 39
1894 242,568 788,181 3.25 132,370 832, 763 6.29
1895

1

291,461 682,618 2.34 405, 748 2,630,686 6. 48
1896 322,692 853,530 2. 65 491,565 3,076,384 6.26
1897 405,633 1,019,668 2.51 244,120 1,531,645 6. 27

1898 392,314 1,106,322 2.82 199,690 ' 1,213,886 6.08
1899

1

345,911 1,200,081 3.47 143,286
{

853, 555 ' 5.96
1900 381,792 1,365,026

1

3.58 125,772 733,477
j

5.83

1901 331,488 1,236,277 i 3.73 i 297,925 1,933,000 6.49
1902 266, 953 956, 710

ii

3. 58
1

358,720 1,940,060 5.41

1903 301,623 1,036,934 3.44 176,961 1,0G7, S60 0. 03

1904 238,094 815,289 - 3.42 301,313 1,954,604 6.49

1905 186, 942 i 704,721 3. 77 268,305 1,687,321 6.29

1906 !i
240, 747 1 1,020,359 4.24 142, 690 804,090 5. 64

1907 224,798 1,120;425 4.98 135,344 750,242 5.54

1908 224, 765 1
,
082,606 4. 82 101,000 589,285 5.83

1909 102,663 502, 640 4. 90 67, 656 365, 155 5.40

1910 126, 152 696, 879 5. 52 44,517 209,000 4.69

1911 53,455 377, 625 7.06 121,491 636, 272 5.24

1912 23; 588 157,257 6.67 157,263 626,985 3.99

1913 15,428 90,021 5. 83 187, 132 605,725 3.24

1914 223,719 532,404
1

2.38 152,600 534, 543 3.50

1915 153,317 533,967 3.48 47,213 182, 278 3. 86

1916 235, 659 917,502 3.89 1 52,278
1

231,535 4.43
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Table 171.

—

Sheep: Whole'iule prhie per 100 pounds, 10 12-10^10

.

Data.

Chicago. Cincinnaii. St. L ouis. Kansas City. :
Om aha.

Native.
j

!

Good to extra.
Good it

nati
choice 1

ves. ,

Mat

1

ve." Wes tern.

Low. High. Low. High. Low. High.
1
Low, High. Low. High,

10i2.

Jan.-June S2. 50
2 no

%1. 50 00
2 S.5

35. 50
4. 00

JH. 00 .$7. 00
5.00

83. 30 SS. 00
7.35

1913.

Jan .-June
Juiv-Dee

1914.

Jan.-June
July-Dee

2.50
2.00

2. 00
2.(W

7.90
6- 00

7. 00
6. 50

3. GO
3. 25

4. 10
4.00

7.00
4. 50

6. 15

5. 35

4.75
4.00

5. 00
4.50

7.25
5. 00

6. 50
5. 75

2.75
2.?J0

2.50
2. 25

7. 50
7.00

7. 25
7.50

S3. 75

2.75

5.00
4. SO

$8, 15

6.75

7. 50
8. 00

1915.

January 3. 00 S. 00 4. 10 5.00 0, 50 6. 00 4. 50 7.80 4.75 4.75
February 75 S. Go 4.50 5. 75 6. 50 6.60 5.00 8. 00 4.75 4.75
March 4. 00 9. 25 5.50 S. 75 7. 40 7. 90 5. 50 S. 75 7. 00 7. 00
April 4. 00 S. 50 6. 10 7.00 7.75 a 50 6. 50 10. 00 7.00 7.00
Mav 3. 50 10. 65 5. 00 S. 75 7.00 7. 50 5. 50 9. 75 6. 75 6.75
June 2.50 9.25 4. 25 5.50 .5.25 5. 50 4. 50 9. 00 4.00 4. 00

Jau.-June... 2.50 10. Go 4.10 S.75 5. 25 8. 50 4. 50 10. 00 4.00 ! 7.00

July 2.00 S. 75 4.50 5. 75 5. 25
i

5.50 4.50 ; 8.00 4.25
1

4. 25
August 2.50 7. 75 4.75 8. 75 5.50 5.75 4.00 ! 8.00 4.50

i

4.50
September 2. 00 7. 50 4.60 5. 50 5. 25 5.25 4.00 8.00 4.50

i

4.50
October 3. 00 7. 65 4.75 8. 15 5.50 5. 85 4. 00 8.00 4.50

I

4. 50
November 2. 75 7.75 4. 75 6. 00 5. 25 5.50 5. 00 7. 25 4.50

1
4. 50

December 3.00 8 . 50 4.75 6. 25 5.75 6. 00 5. 00 8.25 4.00
j

4.00

July-Dec 2.00 8.75 4.50 8. 75 5.25 6. 00 4. 00 8. 25 4.00 4.50

1916.

January 3.00 S.2o 5.50 6.85 6.50 7.50 5.00 9.50 6.25 9. 15
February 4. 00 8. 75 5. 75 7.75 7.50 8. 00 6.50 10.00 7.00 9.85
March 4. 00 9.00 6.50 8. 00 8. no 8. 50 6.50 10.90 7.50 10.50
April 3.50 9.25 6.50 8. 00 8.50 S. 85 7.00 1 11.00 8. 00 10. 25
May 2.50 10. 00 6.50 8. 50 8.35 8. 75 7.00 11.50 6. 50 11.00
June. 2.50 9. 00 6. 00 7.25 7.25 7.75 6.35 10. 50 6.75 8.75

Jan.-June... 2.50 10. 00 3.75 8.75 7. 25 8.85 5.00 11.50 6. 25 11.00

July 3. 00 8. 50 5.50 7. 00 7.25 7.25 6. 75
i

10. 00 6. 60 8.25
August 2.50 8.25 5.00 7.00 7. 25

,

7.25 6.50 ; 10. 35 6.25 8.25
September 3. 00 8- 50 5.00 6.75 7.00 7.25 6.00 ' 8.75 6.25 8.50
October 3. 00 8. 50 5.50 6. 75 7.00 7.25 6. 00 8.75 6.50 8.50
November 3.25 9. 00 5.50 7.00 5.50 9. 00 6.00 9.75 6.25 10. 00
December 3.50 10. 25 6.00 8.50 6.75 9.25 7. 25 IL 75 C. 75 11.75

July-Dec 2.50 10.25 5.00 3.50 5.50 ! 9.25 6. 00 11,75 6.25 11.75

1 Not iacluding lambs for 1912 and 191-L
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Table 172 .

—

Wool: Product, by States, 1915 and 1913.

[Estimate of U. S. DepartmeRt of tgrieiilturo
]

States.

TTTpppAc;

(000 omhted). Weight per fleece.
Wool production

f'OOO biniltcdk

Price per pound
fuiontiily
mean).

1916 1915 1916 1915 1916 1915 io;.3 L.15

Xumher. Xu inbff. Founds. Founds. Pounds. Founds. Cents. C'nits.

Maine 130 135 6.

5

G.3 850 850 35.0 28,1
Nc’^v P^ampshu'c 28 20 6-6 6.4 185 185 31.5 25.5
VeriRout TS S3 7.4 7.1 ,580 590 33.9 27.3
MasSuchusoHs 38 IS 6.9 6.4 125 115 20.0 25.0
Rliodo Island b 5 5.

0

5.0 25 25 32.3 25.3

Connen ieut 14 15 5.

4

5.3 75 SO 31.0 24.3
New I ork 530 535 6. 7 6. .5 ,j , 550 .’..4S0 33.

1

27.3

New Jersey 16 17 5.0 5.

6

80 05 .31.7 25-0
Ponnsyi'-miua 650 650 6. 5 6.2 4,225 4,030 32.0 25.3

Delaware 5 6.0 6.0 30 30 31.5 2t.O
Mar viand 120 127 5. 8 5.9 750 750 33.2 25.5
West N'irginia 550 550 5 0 5.0 2,750 2, 750 32.9 27.

2

KentucKy G25 650 5.0 4.9 3,125 3, 185 32.3 25.7

OMo 1, 950 2,000 7.0 6.8 1.3, 650 13,600 32.

5

27.1

Miclngaii 1, 165 1,170 7.1 6.9 8,275 8, 075" 33.4 27.5
Indiana. 650 690 6.8 6.8 4.420 4,690 32.8 26.4

Illinois ' 515 530 1 .

0

i. 0 3, S55 3,975 30.1 25.

0

Wisconsin 335 350 7.

5

7.

2

2,510 2,520 30.4 25.4
Minnesota 385 380 7.0 7.0 2, 695 2,GG0 2/ • 6 21.8

Iowa 650 700 i . 0 7.6 4,875 5, 325 29.1 23.8

Missouri G80 m 6.S 6.7 4, 625 4, 890 29.9 24.3

Total 9.108 9,369 6. 73 6.61 61,255 61,900 31.7 25.6

Virrnia 37S 390 5.

0

4.7 1,900 1, 835 32. G 25.8
X-rd'l no'i 1 135 140 4.2 3.9 570 545 27.9 22.6
Soutii Carolina 24 25 4.0 4.0 95 100 24.5 19.4

Georgia 165 175 3.0 2.6 495 460 26.5 22.0

Florida 111 107 3.1 3.1 345 330 2S.2 23.9-

AlaLanga 100 100 3.5 3.8 350 380 21.6 19. Q

Mississippi 150 150 .3.6 3.5 540 520 22.3 IS. 4

Louisiana 170 145 3.5 3.7 590
1

538 19.4 15.4

Arkansas So 85 4.1
, 4.

5

350 385 22.8 19.4

Tennessee-. 425 425 4.4 4.4 1, 870 1, 870 27.7

;

21.4

Total 1, 743 1, 742 4.08 4.00 7,105 6,961
j

25.4 20.7

Kansas 185 175
!

7.

2

7.1 1,330
!

1,210 , 25.0 20.0
Nelwaska 230 22.5 S.O 7.4 1, -830 1,665 27.2 22.9.

South Dakota 475 450 7.5 7.0 3,560 3, 150 27.0 21.4
North Dakota ISO 175 7.5 7.2 1,350 1,260 25.7 19.4

Montana 3, 150 3,500 7.8 7.7 24, 570 : 26, 950 29.4 25.2

Wyoming 3, 675 3,650 3.4
,

S.O 31, 000 29, 200 26.0 22.6
Idaho 1,980 1,935 7.6 7.9 15, 000 15,285 27.7 22.8
Washington 555 525 8.6 8.7

: 4, 750 4,560 25.9 19.4

Oregon 1, 760 1,8.50
.

7.0 S.O 13, 200 14, 820 27.2 i 22.8

California 1,850 1,900 6.3
1

6.1 11,600 11, 590 22.0
,

18.6

Nevada 1,340 1,210 7.5
:

7.9 10, 000 9,500 21,7 i 20,0
Utah 2, 080 2,000

1

7.2 7.5 15, 000 15,000 24. S
j

20.8

Colorado 1, 400 1,300 6.0 6.0 : 8, 400 7, 800 25,2 21.2

Arizona 915 950 6.5 6.3
1 0, 950 0, 985 26.2

’

20.0

New Mexico 3,200 3,325 5.

7

5.6 IS, 240 18, 620 22.8
!

18.5

Texas 1, 800 1,800 1

5.7 5.4 10, 250 9,750 23.0 1 17.4

Oklahoma 74 70 6.8 7.0 500 1 490 23.7 19.7

Total

United States

24, 849 1 25,040 7. 10 7.06 176, 5.30 ' 176,865 2.5.3 20.7

35, 700
'

36,151 6.86 6.80 244, 890 245,720 27.6 22.8

pRHod wool 43, 600
288, 490

40,000
2S5, 726
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Table 173,

—

Wool: Wholesale price per pound in Boston, 1912-1916.

Pate.

Ohio fine,

unwashed.

Kentuchy,
quarier
blood,

unwashed.’

Ohio XX,
washed.

Ohio half
blood

combing,
washed.

Ohio
Pelaine,
washed.

Michigan
fine, un-
w'asned.i

Low. nigh. Low. High. Lowv High. Low. High. Low. High. Low. Jiigh.

1912. CM. CM. CM. CM. CM. CM. CM. Cfs. Cm. CM. CM. CM.
January-June 21 23 22

1

29 28 30 26 30 30 35 19 22

Juiy-Pecember 22 25 27i 33 30 33 284 31 3.3 35 21 23

1913.

January-June 20 24 24 32 27 32 23 29 27 .34 19 23
July-Peccmber 20 21 231 26 25 30 23 25 26 28 19 20

1914.

January-June.... 20 25 23J 27 251 29 23 28 26 32 19 23

July-Peccmber 23 25 26 29 27 SL^ 27 30 28 32 22 23

1915.

January 23 25 29 32 29 31 29 32 30 32 22 23
February 25 29 33 37 30 33 31 36 32 36 23 26
March 28 29 37 38 33 34 35 38 351 37 26 26
April 2^ 29 31 38 32 33 34 38 34 36 22 26
May 2G 27 30 37 32 32 33 36 32 35 22 23
June 20 27 36 39 32 32 31 35 32 34 22 23

January-June 23 29 29 39 29
. ?L.

29 38 30 37 22 26

July T;
: ^ c 32 32 05 36 33 L 35 23 23

August il
“

. 32 32 35 36 34 35 23 24
September 1 .

j."
: 7 32 32 33 36 34 35 23 27}

October 25 27 30 37 32 32} 321 34 34 35 23 24
November 25 27 36 38 39 32.1 321 34 34 35 23 24
Pecember 20 27 38 38 1 32i 32} 34

“

1

35 35 36 25 25

July-Pecember 25 27i
1

86 39.^
!

32 32} 32}
1

36 33}
1

36 23 27}

191G.
i

January
1 20 29 38 39 321 33 32 35 3^5} 36 25

1

26}
February

'

28 30 39 40 33 33 34
‘

36 36 1 36 26 27
March 29 31 39 40 33 33 36 37 36

1

40 26 28
April 30 31 39 40 34 35

i

36 37 37 40 27 28
May 30 31 '39 40 34 35 36 37 37 38 27 28
June 30 31 39 41 34 35 1 36

1

3S 37
;

33 27 28

January-June 20 31 38 41
I

32i 35
!

32
,

3S 351 40 25 28

July 30 31 41 44 35 36 37
!

39 38
1

40 27 28
August 30 31 44 44

!
35 37 39

j

39 39 40 27 28
September-: 30 31 43 44 36 37 39 40 39 41 27 28
October 31 34 43 44 36 36 391

I

42"
42 40 42 29 31

November 34 35 44 46 37 40 44 40 45 31 33
Pecember 35 38 45 50 40 47 43

1

46 45 52 32 37

July-Decembor 30 38 41 50 35 47 37 46 3S 1 52 27 37

1 Indiana quarter 'blood unwashed, 1912 and 1913.
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SHEEP AND WOOL—Continued.

Table 173.

—

-Wool: Wholesale price per pound in Boston, 1912-1916—Continued.

Date.

Fine Terri-
tory, staple
scoured.

Fine medi-
um Terri-
tory, cloth-
ing scoured.

Texas,
12 months,

,

scoured.

Fine fill,
i

Texas
j

scoured.

Pulled, A
super,

scoured.

Pulled, B
super,
scoured.

Low. High.
1^
Low. High. Lev.a High. Low, High. Low. Higli. Low. High.

1912. Cts. as. Cts. Cis. as. Cts. Cts. Cts. Cis. Cts. Cts. Cts.

Jan .-June GO G5 48 55 52 56 a2 45 45 53 41 54
July-Dee G3 67 53 59 54 63 43 48 52 58

!

48 54

1913.

Jan.-Jnne 55 67 49 59 52 65 45 50 4S 5S 1 43 54
July-Dee 51 50 46 50 50 53 41 46 42 52 1 36 45

1914.

Jan.-June 51 63 46 55 50 02 41 50 48 53 36 43
July-Dee CO 65 00 57 55

...Jl
42 50

!

50 00 ' 40 56

1915.

January G2 GO 55 59 1 56 60 1 42 52 50 50 57 63

February G7 75 GO GS
1

73 1 53 5S 57 02 58 72

March 72 75 65 08 ! 71 To ! 58 GO 60 68 CS 74
April 70 73 65 68

1

70 73 58 CO 61 65 58 65

24ay C8j 70 63 68
1

Co 70 54 GO 60 03 57 63

June 68 70 63 65
I

Co 68 54 55 63 65 60 65

Jan.-Jnne G2 75 55 GS
j

5C 75 42 60 56 • GS 57 74

July 70 73 63 65 60 70 54 03 65 GO 65

Auenst 71 74 Co Go 6Sj 70 55 57 63 051 CO 65

September 72 74 65 Co C^ 70 55 57 GU 65 58 65

October 70 73 65 65 CG 68 55 57 GO 65 55 63

l^ovember 70 1 73 02 65 65 67 55 57 60 66 55 64

December 73
i

75 05 GS Go 70 54 58 62 CG 59 C4

July-Dee 70 1^1 63 GS 05 70 54 ' 57
j

60 66 55
]

65

1910.
i

January 73 77 65 09 67 70 53 55 63

I

! 66 59 65

February 77
1

80 70 71 GS 75 63 55 65 GS 00 65

March 80
i

80 70
1

71 72 75 54 55 65 : CS 60 65

April SO
1

80 70 1 71 72 75 64 55 GS 68 60 65

May 80 ! 82 72 1 75 72 75 54 55 65 68 60 65

June 82
1

85 73
i

75 72 77 54 55 65 68 00 06

Jan.-June 73 1 85 65 75 07 77 1 53 55 63
i

G8 59 66

July 82 88 lb
\

77 77 1 55 iT 65 i 72 oo 68

August * 82 SS lb 77 SO 83
1

!
57

1

57
58 C6 72 63 GS

September 85 02 15 78 SO 85 58 00 72 63 08

October SS 05 15 80 so So
1

57 .58 CG 72 63 71

November 95 105 77 87 85 SO
1

63 65 GG 73 CO 73

December 100 112 85 87 87 100
1

G3 78 72 So 70 80

July-Dec 82 112 75 87 !

1

77 100
1

I

55 78 65 85 60 80

54159''—yuK 1916- 44A
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SHEEP AND WOOL—Conlimied.

Table 174.

—

Wool: Wholesale price per po'und, 1012-191S.

Boston. Piiilttdelphia. St. Louis.

Ohio XX, Oh oXX, Best ftib.

washed. washed. ^ washed.

Low. High. Low. High. Lowu High.

1912. Cents. Cents. Cents Cents. Cents. Ci nts.

.Tamiarv-June 28 30 25 30 27 U
July- Ppcomber 30 33 2S 81 35 3S

1Q13.

Januarv-Jiuie... 27 32 24 31 23 37
.July- December 25 30 22 25 28 35

1914.

Januarv™June 251 29 22 28 2S
Juiy-Decemlror 37 30 25 29 31 33

1915-

Jannai-v 29 31 29 31 31 34
February

i

30 33 30 33 33 40
March ’ 33 34 33 34 40 40
April 32 33 31 334 37 40
May. 1 32 32 31 32 33 41
June .82 32 31 324 40 41

Januas’v-June
i

29 34 29 34 31 41

32 32 2S 324 40 42
August 32 32 29 32 40 42
September 32 32 31 32 40 42
October 32 32. 31 32 40 42
November 32 Z2h 3P 32^ 40 42
Pocembor 32i 32^ 32 33i 40 44

July-Peceinbor t 32 324 28 33^ i
40 44

1916.

January 32J
' 33 32? 334 i 42 44

February 33 33
j

321 33'
! 42 44

March 33 33 S2J 33 43 ! 44
April 34 ! 35 32? 35 43 44
May 34

j

35 34 37 43 47
34 35

1

34 35 46 43

January-June
i 32i 35 321 37 42 48

July 35 36 34 36 47 48
Augi3st a5

!
37 35 39 47 48

September
i

36
;

37 35 37 47 48
October 36 36 35 36 47 40
November 34 35 35 40 48 49
Pficember 40 47 39 44 48 49

Juiy-Pecomber 34 47 34 44 47 49

1 One-fourth to three-eightlis unwashed, 1912-1914.
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SHEEP AND WOOL—Continued.

Table 175.— TFoo?; International trade, calendar years 1913-1916.

WooP' in this table includes: Washed, unwashed, scoured, and pulled wool; slipe, sheep's wool on shins
(total weight of wool and skins taken); and all other animal fibers included T"r:ted States
of wool. The following items have been considered as not within this .‘i . si:’:, 1, ^ vd'
and dyed wool; flocks, goatskins with hair on, mill waste, noils, and tops. See “ General notc,”'T .b’e L-.J

EXPORTS.
[OOO omitted.]

Country. 1013
1914

(prelim.)
1915

(preiim.)
Country. 1913

1914
(preiim.)

1015
(prelim.)

Algeria
Argentina
Australia

Pounds.
21,410
264,728
603, 271
218,193
51,031

194,343
28,418 :

43,327

;

79,600
' 47,774

30,173

Pounds.
15.902

25S;5S3
414,286

Pounds.
24,828

259,415
New Zealand
Persia
Peru

Pounds.
193,338

9,934
9,770

38' 200
31,937
29, 079
150,883
33,343

Pounds.
227,148

9,447
10,605
16,482

1 27,810

i

SS,S4S

I
93,298

j

26,622

Pounds.
200, 102

Belaiimi T? uf?sin 2,347
12,658
32, 151

British India
British South Alricai
Chile 1

China '

’Em,ire

44,705
152,851
27,043
45,072

;

68,077

59,694
186,331

55,868
11, 755

Spain 1

United Eungdom...
Urugiiay '

Other countries

Totalp. ! 2,078,752

1

1,492,586
Ncrl't’iL Ls 10,^7 97 i

i

^

IMPORTS.

Austi ia-Hungai’y. .

.

Belgium
58,650

329,074
British India 29, 116 22,749 39,286
Canada 8,587 9,518 16,611
France
Germany

593, 781
481,571
11,741

457,112 144,625

Japan i 12,736 52,771
Netherlands

j

38,419 17,323 15,805

121,091
6,022

10,444
582,618
130, 183
64,843

97,763
4,609
9, 152

502,927
200, 193

1

42,018

8,631
Sweden
Switzerland 17,414

889,133
412, 721

United Kingdom...
United States
Other countries

Total 2,466,740 1,436,158

SWINE.

Table 176.

—

Swine: Number and value onfarms in the United Slates, 1867-1917.

Note.—Pitres in italics are census returns; figures in roman are estimates of the department of Agri-
ealture. Estimates of numbers are obtained by applying estimated percentages of increase or decrease to
tho published numbers of the preceding year^ except that a revised base is used for applying percentage
estimates whenavea' new census data are available. It should also be observed that Ibe census of 1910,
giving numbers as of Apr. 15, is not strictly comparable with former censuses, which related to numbers
June 1.

Jan. 1~

1867
1868...,
1S69

1870

ISUt, census
June i

1871

1872..

1874
1875
1876
1877

1S78....
1879
18S0
ISSd, census
June 1

ISSl
18.S2

1S83

1884
1885
1886
1887
1888
1889
1890

1890, census
June 1....

Number.

24.694.000
24.317.000
23.316.000
26.751.000

25, 19/f, 569

29.458 . 000
31.796.000
32.632.000
^. 801,000
2S; 062, 000
25.727.000
28.077.000
32.262.000
34.766.000
34.034.000

17,681,700
36.248.000
44.122.000
43.270.000
44. 201.000
45.143.000
46.092.000
44.613.000
44.347.000
60.302.000
51.603.000

57,409,583

Price
per head.

Farm value.
'

j

Jan. 1—

$4. 03 899,637,000 : 1891

3. 29 ! 79,976.000 : 1892
4.65 i 108,431,000

i

1893
5.80 , 155,108,000

j

1864

1895
1896

5. 61 165,3i2,000 1897
4. 01 127,453,000 1898

3. 67 112,632,000 1899
3.98 122,695,000 1900
4. 80 ! 134,581,000 1900, census.

6.00
1

154,251,000 June 1

5.66
1

158,873,000 1901 1

4.S5 156,577,000 1002
3.13 I 110,508,000 1903...,,

4.28 145,782,000 1904
If835

1906

4. 70 i 176,535,006 1907
5.97

1

263,543,000 1908
6.75 ! 291,951,000 1909
5.57 246,301,000 1910

5.02 226,402,000 1910, census.

4. 26 196,570,000 15

4.48 200,043,000 19111

4.98 220,811,000 1912

5. 79 291,307,000 1913

4,72 243,418,000 4914

1915
1916

i

1917

Number. Price
per head.

50.625,000 §4.15
52.398,000 4.60
46,095,000 6.41

45,206,000 5,98
44,166,000 4. 97
42,&t3,000 4.35
40,600,000 4.10
39,760,000 4,39
38,652,000 i 4.40
37,079,000

i

5.00

62,868, 0^1
56,982,000 6.20
48,699,000 7.03
46,923,000 7.78
47,009,000 6.15
47,323,000 5.99
52,103,000 6.18
54,794,000 7.62
56,084,000 6.05
54,147,000 8. 55

47, 782, 000

68,185,676 9. 17

65,620,000 9. 37
65,420,000 ! 8.00

61,178,000 ^ 9.S6
58,933,000 10. 40
64,618,000 9.87
67,766,000 8.40
67,453,000 11.73

Farm va!ue.

$210,194,000
241.031.000
295.426.000
270.385.000
219.501.000
186.530.000
166.273.000
174.351.000
170.110.000
185.472.000

353.012.000
342.121.000
364.974.000
289.225.000
283.253.000
321.803.000
417.791.000
333.030.000
354.794.000

533.309.000
615.170.000
523.328.000
603.109.000
612.951.000
637.479.000
569.573.000
791.242.000

1 Estimates of numbers revised, based on census data.
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.

Table 177.

—

Swine: Number and value onfarms Jan. 1, 1916 and 1917, by States.

state.

Number (thousands)
Jan. 1—

Average price per head
Jan. 1—

Farm value (thousands
of dollars) Jan. 1

—

1917 1916 1917 1916 1917 1916

Maine 100 102 S16. 60 812.00 $1,660 81,224
New Hampshire 53 55 15. 60 12. 50 827 688
Vermont 113 113 13. 00 10. 30 1,469 1,164
Massachusetts 112 112 15.00 13. 20 1,6S0 1,478
Bhode Island 14 15 14. 50 11.00 203 165

Connecticut 58 59 17.50 13. 60 1,015 802
New York 759 799 14. 70 11. SO 11,157 9,428
New Jcrsev 163 161 17. 00 12 SO 2,771 2,061
Pennsylvania 1,174 1,210 13. 90 10.40 16,319 12,5>84

Delaware 60 61 11.60 9. 00 696 549

Marvland 359 359 11.50 8. 50 4,128 3,052
Virgmia 1,023 1,023 9.20 7. 00 9,412 7,161
West Virginia 3S0 378 10. 00 9. 00 3,800 3,402
North Carolina 1,550 1,550 9.70 7. SO 15,035 12,090
South Carolina 920 870 9. 50 8. 50 8, 740 7,395

Georgia 2,585 2,348 9. 00 7. 70 23,265 18,080
Plorida 1,100 996 6. 50 6. 00 7,150 5,976
Ohio 3,527 3,713 12. 20 9. 00 43,029 33,417
Indiiina 3,970 4,010 11.50 8. 50 45,655 34,085
niinois 4,444 4,489 13. 70 9. 00 60, SS3 40,401

Michigan 1,345 1,462 12.40 9. 00 16, 678 13,158
Wisconsin 2,060 2,142 14. 30 9. 00 29,458 19,278
Minnesota 1,733 1,716 14.50 9.50 25, 128 16,302
Iowa 9,370 9, 069 14. 70 9. 30 137, 739 84,342
Missouri 4,280 4,505 10. 00 7. 10 42,800 31,986

North Dakota 650 706 13.00 9. 00 8,450 6,354
South Dakota 1,432 1,314 15. 50 10. 10 22,196 13,271
Nebraska 4,309 4,266 14. 00 9.40 60,326 40,100
Kansas 2.535 2,815 12. 30 9.10 31,180 25,616
Kentucky T,5S9 1,709 8. 90 6. 50 14,142 11,108

Tennessee 1,485 1,531 8.40 6. SO 12,474 10,411
Alabama 1,850 1,715 8. 50 7.60 15, 725 13,034
Mississippi 1,698 1,617 7. 50 6.20 12, 735 10,025
Louisiana 1,584 1,553 9.20 7.30

1
14, 573 11,337

Texas— 3,229 3,197
;

9. 50 i 7.70 30,676 24,617

Oklahoma 1,372 1,491
I

10. 20 7. 20 13,994 10,735
Arkansas 1,575 1,589 8. 20

!

5.40 12,915 8,681
Montana 269 298 12. 00 9.00 3,228 2,682
Wyoming 69 70 11.20 9.40 773 658
Colorado 352 320 12. 00 8.20 4,224 2,624

New Mexico ^ 101 91 10.50 9.00 1,060 819
Arizona ' 80 40 13. 00 11.00 1,040 440
Utah 101 112 10.50 7. 80 1,060 874
Nevada 37 40 11.00 9.00 407 360

Idaho 292 344 10.40 7. 00 3,037 2,408
Washington 283 314 11.10 &50 3, 141 2,669
Oregon 315 370 10. 00 7.10 3, 150 2,627
Cahfomia 994 947 ; 10. 10 8. 40 10, 039 7,955

United States 67,453 67,766 11. 73 8.40 791,242 669,673
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Table l1^.~Hogs {live): Wholesale price per 100 pounds, 1912-1916,

693

Cincinnati. St. Louis. Chicago.

Date.
Packing, fail’

to good.
Mixed packers.

Mixed and
packers.

1 Kansas City.

I

i

i Omaha.

Low. High. Low. High, Low. High. Low. High. Low. High.

1912. i

Jan.-June
July-Dee -j

p>

oo
88.25
9, 35

85. 75
7. 15

88. 05
9. 25

85. 55
6. SO

88 . 171
9, 40

So. 65
6,90

3S. 05
9. 05

9. 25

1

1913.

Jan.-June 7.35 10. 00 7. 20 9.50 6. 85 9. 70 6.95 87.02 89.05
Juiy-Dec 7. 40 9. GO 7.25 9.50 7.00 9.65 7. 20 9.25 7.34 9. 15

1914.

Jan .-June 8. 00 9.15 7. 65 9.00 7.60 9.00 7. 55 8. SO 7.50 8. 72
July-Dee 6. 40 9.90 6. SO 10.00 6.00 10.20 6. 65 9.75 6. 50 9.35

1915.

January 6.C5 7.35 6.65 7. 35 6.15 7. 40 6. 50 7.40 6.00 7.95
February 6. 70 7.15 6. 55 7.15 6.30 7.25 6.35 7. 021 6. 25 6. 95
March 6. 50 7.50 6. 65 7.25 6. 35 7.05 6. 50 7. 05 6. 35 6. 82
April 7,25 8.00 6. 90 7. 80 6. 60 7. 85 6. GO 7. 65 6. 40 7.50
May 7. 55 7. 95 7.40 7.95 7. 10 7.95 7, 20 7. 90 7.00 7.60
June 7.45 7. 95 7.40 7.97i 7. 05 7.921- 7. 20 7. So 6, 75 7. 60

Jan.-June . . - i 6. 50 8,00 6. 55 7.9ri 6.15 7. 95 6.35 7. 90 6. 00 7.95

July., 7. 35 8. 00 6. 75 8. 10 6.15 8.10 7. 00 7. 80 5. 90 7. 65
August 7. 10 7. 75 C. 50 7. 85 5. 90 8.00 6.30 7. 70 5.90 7.60
September 7.35 8. 45 7. 50 8.30 6.15 8.45 7, 10 8. 25 6. 00 8 . 95
October 7.00 8. 70 6. 85 8 . 75 6.25 8.95 6. 90 8. 65 6, 75 8. 90
November 6. 35 7. 70 6.40 7. 10 6. SO 7. 75 6. 20 7.50 6.00 7.35
December 6. 25 7. 25 6. 15 6. 85 5.80 7.05 6. 00 6. 75 4.00 8.00

June-Dee 6. 25 S. 40 6. 15 8. 75 5.80 8. 95 6.00 S.G5 4.00 8. 95

1916.

January 6. 75 8. 10 6.00 8. 25 6.50 8. 10 6.25 8 . 00 6. 00 7.80
Febru--’- 8. 00 8. 95 7. 50 8. 924 7.50 8. 90 7.40 8. 50 7.20 8. 55
yicd 8.70 10. 20 7. 90 10.

10“
8. 65 10. 10 S.40 9 80 S. 00 9. 65

April
May

1

9.45 9. 95 9. 15 10. 00 9. 10 10. 10 9.05 9. 90 S. 90 9. 85

:
9.15 10.15 9. 00 10.25 9. 30 10. 30 9.15 10. 05 9.00 9. 90

June
1

9.00 9.80 9.00 10. 10 8. 70 10. 15 8. 90 10. 00 8. 80 9.80

Jan.-June . -

.

‘ 6.75 10.20 6.00 10. 25 6. 50 10. 30
1

6.25 10. 05 6. 00 9. 00

July 9. 55 9. 95 9. 35 10. 25 9. 00 10. 25 9. 10 10. 10 9. 00 10.00

Aiw.vt 9. 85 11.30 9. 25 11.50 8..85 11. 55 9.30 : 11.00 8. 50 10.85

10. 15 11.50 9.50 11.50 9. 25 11.60 7. 75 10.50 9. 25 11. 10

October 9. 00 10. 35 8. 90 10.50 8.50 10. 55 8. 75 10.40 8-50 10. 15

November 9.25 10.05 9.35 10. 95 8. 75 10. 25 9.00 10. 15 9.00 10. 15

December 9.50 10. 75 9.35 10.80 8. 90 10.80 9. 35 10.60 9.00 10. 35

Jiuie-Dec 9.00 11.50 8.90 11.50 8.50 11.60 7. 75 11 00 S. 50 11.10

THE FEDEEAL MEAT INSPECTION.

Some of the principal facts connected with the Federal meat inspection as admin-

istered by the Bureau of Animal Industry are shown in the following tables. The

figures cover the annual totals for the fiscal years 1907 to 1914, inclusive, the former

being the first year of operations under the meat-inspection law now in force. The

data given comprise the number of establishments at which inspection is conducted;

the number of animals of each species inspected at slaughter; the number of each

species condemned, both wholly and in part, and the percentage condemned of each

species and of all animals; the quantity of meat products prepared or processed under

Federal supervision, and the quantity and percentage of the latter condemned.

Further details of the Federal meat inspection are published each year in the Annual

Report of the Chief of the Bureau of Animal Industry.
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FEDERAL i^FEAT INSPEC'TION—OontimiecL

Table 179 .—Number of esfablishmenls and total number of animals inspected at slaughter

under Federal inspection annually, 1907 to 1916.

Fiscal year.
Estab-
lish-

ments
Cattle. Calves. Swine. Sheep. Goats. All

animals.

3907 70S 7, 621, 717 1,763,574 31, 815, 900
35, 113, 077

9, 681, S76
9', 702, 545

52, 149

45, 953
50, 935, 216
.53, 973; 3371908 787 7, 116, 275 1,995, 487

2,046, 711
2, 295, 099

3909 S7G 7, .325, 337

7, 962, 189

7, 783,030
7, 532, 005
7, 1.55,816

3.5,427, 931 10, 802, 903 69, 193 55, 672,075
49. 179,057
52; 976, 948
59, 014, 019
56, 322, 859
56, 909,387
58, 022, 884

61,826, 304

1910 919 27, 656, 021

29,916,363
11, 149. 937 115,811

3913 936 2, 219, 908

2, 242, 929
2,098,484
1,814,904

j

13,005, 502 54, 145
I'UO ! 940 34,986,378

32,287,538
33.289,705
36, 247. 958

40, 28?; 692

14. 20S, 724

14; 724, 465
63, 9S3
56, 556

121, 827 !

3913 910
3914 i 893 6, 724, 117

6,064, 402
i 7,346,709
I

14, 958, 834
12, 909, 0S9

11, 970, 869
3915 I

896 1,735,902 1 165, 533
2916 S75 2.041,341

'

179,693

Table 19>0.-"Condenmations of animals at slaughter, 1907-1916.

Fi^ca-l year.

1907 .

1908.
1909.
1910.
1911.
1910.
1913

.

1915,

1916.

Cattle.

Whole. Part.
Per

ccnt.i

27, 933

33, 216
93, 174

67, 482
99,739

122, 167
123, 969
134, 7.83

130, 139
138,035
178,409
188,915 !

1. 58
1.41
1. 84
2. 07
2. 10
2.46
2.53
2. 77
3. .32

3.35

35, 103

42, 426

39, 402

50, 363
50, 775
48,356

52, 496

57, 579

Calves.

Whole

.

6, 414

8, 21.3

7, 524

7,654
8,927
9,216
6,696
5,941
6,681

Part.

2-45

396
409
.500

781

1, 212

1,377
1,234
1, 750
1,988

Per
ccnt.i

0. 38
.31
.42
.35
.38
.45
..50

.44

.44

.42

Swiiio.

Whole.

105, S79
137,933
86, 912
52, 439
59, 477
329,002
173, 937
204, 942
213, 905
195, 107

Part.

436, 161

636, 589
799,300
726, 829
877, 528
023. 992
373. 993

422; 275
464,217
546,290

Fiscal year.

Per
cent.*

1, 70
2, IS

2.50
2.82
3. 13
L30
1.70
l.SS
1. 87
1.84

Sheep. Goats. All animals.

Whole. Part.
Per

cent.i
Whole. Part.

Per
cont.i

Whole. Part.
Per

cent.*

9. 524 296 Q. 10 42 0. OS 149, 792 529, 876 1.33
8,090 198 .09 33 1 .07 175, 126 704,666 L63

10, 747 179 -10 82 1 .12 141, 057 899,628 1.87
11, 127 24, 714 -32 226 1 .19 113, 742 874, 211 2,01
10, 7.89 7,394 .14 61 .11 117,383 1,009,672 2.13
15, 402 3, 871 ,13 84 i 1 .13 203, 778 483,859

1

1.13
16', 657 939 .12 75 1 .14 250, 661 506,449 1.34
20,563 1,564 1 .15 746 S .62 281,303 563, 166 1.43
17. 611 29.8 .14 653 14 .40 290,606 644, 688 1.61
15, 057 1, 007 ,13 663 161 .46 275, 087 738, 361 1.64

1907,

1908,
1909,

1910,

1911,

1912,

1913
1914,

1915
1916

^ Includes hnth whole and parts. It should be understood that the parts here recorded are primal parts;
a much larger number of less important parts, especially in swine, are condemned in addition.

Table 1^1.—-Quantity of 7neat and meat food prodneis prepared, and quantity and per-

centage condemned, render Federal supervision annually, 1907 to 1916.

Fiscal year.
Prepared

or
processed.

Con-
demned.

Per-
centage
con-

demned.

1907
Pcm'idk.

4,464,213,208
Pounds.

14,874,587 0.33
1908. 5,958,298,364 43,344,206 .73
1909 6,791.437,032 24,679,754 .36
1910

I 6,223,964,-593 19,031,808 .31
1911

j

6,934,233,214
i

21,073,577 .31

Fiscal year.
Prepared

or
processed.

Con-
demned;

Per-
centage
con-

demned.

1912. :

Pounds.
7, 279,558,956
7,094,809,809
7,033,295,975
7,633,070,002
7,474,242,192

1

Pounds.
18,095,587

1 18,851,930
i 19,135,469
: 18,780,122

1

17,897,367

0.2s
1913

‘

.27
1914 .27
1915 i .25
1916 .24
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The principal items in the above table, in the order of magnitude, are; Cui'ed pork,

lard, lard substitute, sausage, and oleo products. The list includes a large number of

less important items.

It should be understood that the above products are entirely separate and addirional

to the carcass inspection at time of slaughter. They are, in fact, reinspections of such
portions of the carcass as have subsequently undergone some process of manufacture.

Table 1S2 .—Quantity of meat and meat food products imported, and qnaniiiy and per-
centage condetmLcd or refused oitry, 1914 to 1916.

!

Fiscal year.
Total

imported.
Con-

demned.
Uefnsed
entry.

Percents
condemned
or refiued
entry.

1914 (9 months)
Pounds.
197,389,348
2-10,023,437

110,514,476

Pou.nds.
'•

551,859 i

2,020,291
29S, 276 :

Pounds. Per cent.

0 23
. S5

.57
1915 70,454

’

113,9073916

MISCELLANEOUS DATA.

Table 183 .—Estimated value offarm, products, 1879-1916.

[Based on prices at the farm,]

Crops.
Animals and animal

products.

Year. Total, gross.

Value.
Percent-
age of
total.

Value.
Percent-
age of

total.

$^.219,510,927
?' rru) 10'y

1S97
1898

3 -21,»;vS

4,338,945,829
1,717,009,973
5,009,595,006
5,302,120,039

1 5,504,645,072

(
5,887,170,104
6,121,778,001
6,273,997,362 i

6,764,210,423 i

7,487,988,622
j

7,890,625,522
|

8,558,161,923
'

9,037,390,744
8,819,174,959 i

9,342,790, 149
9,849,512,511
9,894, 960, 531
10,775,490,412
13,448,310,509

$2,519,082,592
2,759,569,517
2,998,701,119
3, 191,941,763
3,385,179,114
3,578,416,465
3,771, 653,816
3,981,675,866

63.6
63.6

81,441,739,093
1,579,376,282
1,718,885,501

36.4
36.4

t899 {census) 63.6 $6.1
1900.' 63.7 1,817,653,243 38.3

1901 83.8 1,916,940,925 36.2

1902 64,0 2,016,228,607 36.0

1903 64.1 2,115,516,288 35.9

1904 65.0 2, 140, 102, 135 35.0

1905

i

1906

'

4,012,652,768
4,263,134,353 i

4,701,111,839
5,098,292,549 !

5,187.161,293

64.0
63.0

2,261,344,604
2,501,076,070

36.0
37.0

1907 63.6
i

2,726,876,783 36.4

1908 64.6 1 2,792,332,973 ! 35.4

1909 {census) 61.1 3,071,000,000 \ S5.9

1910. . 5,480,373,650
5,562,058,150
5, 842,220,449
6, 132,758,962
6,111,884,020
6,907,186,742

60.7 3,551,017,194 39.3

1911 63.1 3,257,116,809 i 36.9

1912 62.5 3,500,569,700 37.5

1913 62.3 3,716,753,549
|

37.7

1914 61.8 3,783,276,511
i

3^.2

1915 64.1 8,868,303,670
j

35.9

1910, prciiininary 9, 109,868,650 67.7 4,338,441,859 : 32,3
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Table 184.—Tonnage carried on railways in the United States, 1913-1915.-

Product.

Year ending June 30—

1913 1914 1915

FARM PRODUCTS.
Animal matter: Short tons.

15,012,000
Short tons.

14,811,000
Short tons.

15,021,432

Packing-house products—
2.407.000
1.121.000
2 345,000

2.283. 000
1.081.000
2,375,000

2,503,317
1,149,930
2,540,376

Hides (including leather)
Other packing-house products

Total packing-house products

Poultry (including game and fish)

Wool

5.873,000 5,739,000 6,193,623

847.000
398.000

4,280,000

915.000
409.000

5,264,000

861,670
370,426

4,212,584Other animal matter

Total animal matter

Vegetable matter:
Cotton

20, 446,000 27, 138,000 26, 059, 735

3,942,000
16,099,000

4,141,000
16,795,000

5,012,705
17,898,288

Grain and grain x^roducts—
Grain 50,945,000

9.523.000
7.830.000

40,015,000

9.097.000
7. 824. 000

53,446,686

9,596,703
8,030, 745

Grain products

—

Flour
Other grain products

Total grain and grain products 68,298,000 1

j

63,530,000 71,080, 194

Hay 7.145.000
3.599.000
1.091.000
9.493.000

7.319.000
3.926.000
1.071.000
9.338.000

7,649,093
3,727, 194
1,051,648

10,347,913

Sugar ^

Tobacco
Other vegetable matter

Total vegetable matter
'

Total farm products

OTHER FREIGHT.

Products of mines

109,667,000 106,126,000 116,767, 035

136,113,000 133,264,000” 143,420,770

650.940.000
112.079.000
161.933.000
83, 775,000

626.076.000
110. 878. 000
115.257. 000
78, 649,000

556,581,950
93,971,282
132,410,447
76,013,494

Products of forests
Manufactures
All other (including all freight in less than carload lots)

Total tonnage 1, 144,840,000 1,094,124,000 1,002,403,943

1 Compiled from reports of the Interstate Commerce Commission. Original shipments only, excluding
frei^it received by each railway from connecting railways and other carriers. Figures exclude the rela-
tivmv small tonnage originating on railroads of Class III (roads having operating revenues of less than
ilOOjOOO a year).
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Table 185 .—Ttural and agricultural population in various countries.

697

Country.

Rural population. Population dependent upon
agriculture.

A'ear Kumber,

Per cent
of total
popula-
tion.

Year. Number.

Per cent
of total
popula-
tion.

United. States 1910 49,348,833 53.7

Austria-Hungary;
Austria 1900

1900

1900

13,447,362
13,061,118

51.4
67.8Ilungary

Total Austria-IIungai’v 26, 50S, 4S0 53.

4

Belgium. 1910 1, 654, 277 22.3
1901
1905
1911
1900
1S91
1907
1900
1900

191,691,731
3,080,301
1,023,962
1, 555, 357

17,435, SSS
17, 089, 496

854, 7S7

3,367,199

65.1
7G. 6
37.1
57.

3

45.7
27.7
38.5
62.1

Teumarl:
Finland

1911 1,647,350 59.7

France 1906 22, 715, oil 57.6

Germany
Norway
Portugal
pnnmania

iS90
1900

1

3, 4oS, 993
1, 836,904

68.

5

81.2

Russia:
Caucasus 1S97

1897
1S97
1897
1897

1897

1900
1900
1900

7,266,428
6,361,466
5. 302, 850 !

69,470,360

4, 44S, 456

78.

2

82. i

56.4
74.3
77.2

Central Asia
Poland
Russia proper
SihAria, *

Total Russia 92, 849, 560 73.9

Serbia 2,097,988
2,344,612
1, 067, 905

84.2
45.6
32.2

Sweden
Switzerland
United Kingdom:

'R'no’lonrl on/l X\7rj.lA^

1900

1911

1, 047, 795

7,907,556

31.6

21.9
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Tible 180 .
—yfiiniher of persons engaged in agriculture in various coinOjifs.

Total persons en-

Cmintry. Tear.

Idales. Females. gaged " in agricul-
tiire.

Number.

Per cent
oi males
in all

occupa-
tions.

Number.

Per cent
of females

in ail

occupa-
tions.

Number.

Per cent
of persons

in all

occupa-
tions.

United States 1910 iO,5S2, 039 35.

2

1, 806, 5,84 22.4 12, 38S, 623 32.5
Algeria ISSl 636, 078 74.8 91, 602 53.

7

727,680 71.3
Argentina 1890 318, 149 28.0 67, 174 13.4 385, 323 23.

6

Australia 1901 377.626 29.5 39, 029 11.1 416, 655 25.

6

Aiistria-Huirgary 1900 8,185,250 5S.5 5,935, 805 70.3 14, 121, 05,5 63.

0

Belgium 1900 533,605 23.6 163, 707 17.6 697, 372 21.9
1900 564, 009 43 5

jjj-if pu 1901 03, 026, 365 67.3 27, 867, 210 66.5 90, 893, 573 67.1
B'i- '-’i > I nil 1901 32, 892 6^.2
Bulgai ia 1905 895,200 73.3 837,406 94.9 1,7.52,612 82.4
Canada 1901 707, 997 45.

4

8, 940 3.7 716, 937 39.9
Ceylon 1901 745, 074 65.0 318, 551 65.4 1,063, 625 65.1
Cliiie 1907 418,540 .50.3 21, 877 6.2 470, 423 37.7
Cuba 1907 364, 821 52. 2 3, 110 4.2 367, 921 47.5
Cyprus 1901 33,611 62.8 2, 757 20.8 36, 363 54.5
Bonmark 1911 386,016 45.7 no, 169 28.5 496, 185 40.3
Egypt 1907 2, 258, 005 67.2 57, 144 33.3 2,315, 149 65.5
Boderated j^Iialav States 1901 115,027 28.2 52, 324 82.7 167, 351 35.5
Binlanrl 1900 321, 53S 51.4 102, 008 39.6 423, 546 48.0
Formosa 1905 763, 456 70.6 263,664 82.4 1, 027, 120 73.3
France 1906 5, 452, 392 41.9 3,324,661 43.2 8, 777, 053 42.4
Germany 1907

I
5, 146, 723 27.7 4, 5B5, 749 48.3 9, 733, 472 31.6

Greece
|

3907 ! 321, 120 47,3 6, 972 12.2 328, 092 44.6
Grenada i 1901 1 8,316 57.1

; 7,722
1

49.7 16, 538 i 53.4
Itaiv 1901

’

6,370,277 57.9 3, 196,063 60.5 9,7)66,340
i

.58.8

Jamaica 1911 271,493 ! 66.

1

2t£alta and Gozo 1901 10,235
j

13.3 3,613 ; i5.8 13,848 : 13.9
Haurltiiis 1901 72,493

!

57.1 5,9S9
'

38.

0

78, 482 55.0
Netherlands 1S99 490,694

i

32.9 79,584 ; IS. 4 570, 278 i 29.6
Now Zealand 1911 103,644 ^ 28.5 7,472 ' 8.3 111,116

'

24.5
Norway 1910 307,528 33.

4

PiiitippinQ Islands 1903
i

1,163,777 57.

8

90,286
;

8.8 1,254,063 ' 41.3
Porto Rico 1899 196,893 ^ 73.3 1,868 3.9 198,761 62.8
Portugal 1900

!
1,127,268 65.3 380,293 52.0 1, 507, 561 61.4

Russia:
1

In Europe 1807 13,808,505 59.6 1,974, 164 38.0 15,782,669 ; 55.6
In Asia 1897

1

2,092,965 69.2 105, 137 30.5 2,198,102 ; 65.3

Total 1S97
1

15,901,470 60.7 2,079,301 37.5 1 17,980,771 :

^ 56.7

St, Lucia, 1901 ' 15,796 54.

1

Serbia 1900 311, 700 65.

5

13,524
I

50.5 325, 224 61.7
Sierra lAone 1901 8,705 28.

7

4,544 j
21.7 13, 249 25. 9

Spain 1900 3,741,730 ' 58.1 775,270 i 51.8 4, 517, 000 56.9
Sweden 1900 761, 016 52.4 333,264

;

53.8 1,094,280 52.8
Svvitcorland 1900 392, 971 37.1 80,326

I
16.1 473, 297 30.4

Trinidad and Tobago 1901 51, 744 54.7 25,765 39.3 77, 509 :
48.4

Union of South Africa 1904 863, 223 56.3 847, 057 77.5 1,710,280 6.1 1

United Ivingdom 1901 2, 109, 812 16.3 152,642 2.9
j

2, 2d2, 454 j
12.4
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Table 187.— Total area and agricultural land in various counl^ivs.

[As classified and roi^orted by the International Institute of Agrieulture,]

Productive land.i Cultura fed land.^

Country. Year. Total area.
Per cent Per cent

Amount. of total Amount. of total
area. area.

NORTH AMERIC.4.,

Acre^. Acres. Per cent. Acres. Per cenr.
United States 1910 1,903,269,000 878,789,000 46.2 293,794,000 15.4

Canada 1901 2,397,082,000 63,420,000 2.6 19,880,000 .8
Costa Bica 1909-10 13,343,000 3,0^,000 2,3. 2 442,000 .a. .3

Cuba 1899 28,299,000 8,717,000 30.8 778,000 2.7

SOUTH AMERICA.

Argentina 1909-10 729,575,000 537,805,000 73.7 41,4-16,000 6,1
Chiles 1910-11 187,145,000 15,144,000 8.1 2,557,000 1.4
Uruguay 1908 46, 189,000 40,875,000 88.5 1,962,000 4.2

EUROPE.

Austria-Hungary;
Austria 1911 74,132,000 69,939.000 94.3 26,272,000 35.4
Hungary 1910 80,272,000 77, 225,000 96.2 35,178,000 43.8

Total Austria-Hungary 354,404,000 147,164,000 95.3 61,450,000 39.8

Belgium 1895 7,278,000 6,443,000 88.5 3,582,000 49.2
Bulgaria 1910 23,807,000 18,959,000 79.6 8,574,000 36
Denmark 1907 9,629,000 9,078,000 94.3 6,376,000 66.2

1901 82,113,000 3,875,000 4.7

France 1910 130^854; 000 123,642,000 94.5 59,124,000 45.2
Germany 1900 133,594,000 126,401,000 94.6 63,689,000 47.7

Italy 1911 70,839,000 65,164,000 92 33,815,000 47.7

Luxemburg 1911 639,000 616,000 96.4 300,000 46.9

Netherlands 1911 8,057,000 7,258,000 90.1 2,210,000 27.4

Norway 1907 79,810,000 22,942,000 28.7 1,830,000 2.3

Portugal 1912 22,018,000 : 17,281,000
:

78. 6 ' 5, 777, OiX) 26.2
Boumania 1905 32,167,000 • 24,645,000 i 76.6 1 14,829,000 46.1

Russia, European 1911 1,278,203,000 698,902,000 i 54.7 : 245,755,000 19.2

Serbia 1897 11,936,000 6,246,000 ; 52.3
;

2,534,000 I
21.2

Spain 1908-11 124,666,000 : 112,665,000 1
90.4 i 41,264,000 i 33.1

Sweden 1911 110,667,000 65,196,000 oS.9 : 9,144,000
:

8.3

Switzerland ^ 1905 10,211,000
I

7,635,000 74.8
;

605,000 ; .5.9

United Kingdom;
Great Britain 1911 56,802,000 1 47,737,000 84 14,587,000 25.7

Ireland 1911 20,350,000
1

18,789,000 92.3 3, 275', 000 ^ 16.1

'Uotal United Edngdom 77,152,000
'

66,526,000
j

86. 2 17,8.62,000 1 23.

2

ASIA.
i

British India... 1910-11
:

615,695,000 :
465,706,000

i

75.6 i 264,858,000 43.0

Formosa 1911 8,858,000
i

1,972,000
1

22.3
,

1,884,000
,

21.3

Japan 1911 94,495.000 74,180,000 i 78.5 1 17,639,000 ' 18.7

Russia, Asiatic 1911 4,028,001,000
1

715,838,000
1

17.8 ! 33,860,000
^

.8

AFRICA.
1

Algeria 1910 324,976,000 50,846,000
i

40.7 11,434,000 : 9.1

Egypt. 1912 222,390,000 5,486,000 1 2.5 5,457,000
' 2.5

Tunis 1912 30,888,000 22,239,000 72.0 ’ 6,919,000
1

22.4

Union of South Africa 1909-10 1 302,827,000 3,569,000 i.2
i

3,385,000 Li

OCEANIA.

Australia 1910-11 1,903,664,000 119,942,000 6.3 14,987,000 ' .8

New Zealand 1910 66,469,000 57:310,000 86.2 6,955,000 10.5

Total, 36 countries
1

'15,071,209,000 j4, 591, 691, 000 30.6
i

i
!

1,313,832,000 8.7

1 Includes besides cultivated land, also natural meadows and pastures, forests, woodlots, and lands

devoted to cultivated trees and shrubs.
2 Includes fallow lands; also artificial grass lands.

, . , ^
« The figure for “productive land'' in Chile excludes marshes, heaths, and productive but tmeared-for

lands.
4 The figure for “cultivated land'' in Switzerland excludes artificial meadows and pastures.
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NATIONAL FORESTS.

Table 188 .—National forests: Timber disposed of, quantity, price, and number of users,

revenue under specified heads, and details of grazing privileges, years ended June SO,

1911 to 1916.
[Reported by the Forest Service.]

Year ended June 30—

1911 1912 1913 1914 1915 1916

Free timber given:
Number of users 40,660 38,749 38, 264 39,466 40, 040 42, 055
Timber cut M ft.

.

123,488 123,233 121,750 120, 575 123.259 119,483
Value dolls.. 196,930 196,335 191,825 183, 223 206, 597 184,715

Timber sales:

Number 5,653 5,772 6,182 8,303 10, 905 10,840
Quantity M ft.. 830,304 790,417 2, 137, 311 1,540, 034 1, 093, 589 906,906
Price per thousand board

feet (average) dolls.

,

2. 56 2. 00 2. 01 2.30 2. 44
.

1.98

Grazing:
Number of permits 25, 604 26, 501 27,466 28, 945 30, 610 33, 328

Kinds of stock—
Cattle No.

.

1,351,922 1, 403,025 1,455,922 1,508, 639 1, 627, 321 1,758,764
Goats No.. 77, 668 83,849 76,898 58,616 51, 409 43,268
Hogs No.. 4,500 4,330 3,277 3,381 2,792 2,968
Horses No.. 91,516 95,343 97, 919 108, 241 96, 933 98,903
Sheep No.. 7,371,747 7, 467,890 7, 790, 953 7,560,186

1 7, 232, 276 7,843,205

Total No.

.

8,897,353 9, 054,437 9,424,969 9,239, 063 9,010,731 9,747, 108

Special use and water-power [

permits No.. 5, 145 4,967 5, 245 5, 0S9 '

5, 657 5,251

Revenue:
!

From—
Timber sales. . .dolls.

.

935, 128 994,314 1, 282, 647 1,243,195 1,211,985 1,367,111
Timber settlements,^

dollars 22,035 33,287 36, 105 39,927 3,181
1

1

2,299
Penalties for timber
trespass dolls.

.

43,236 40,291 17,558 12, 981 7,284
1

37,712
Turpentine s a 1 e s,2

dollars 15,372 8,915 14,402
Fire trespass. . . .dolls.

.

14, 371 2i,8l6 5, 028 7, 950 661 5,471
Special uses 3. . .dolls.

.

76, 646 48,249 67,278 68,773 78,691 85,235
Grazing fees dolls.. 930,966 962, 175 1,001,156 997, 583 1, 130, 175 1,202,405
Grazing trespass,
dollars 4,524 6,667 6,583 . 4,765 5,818 7, 810

Water power. . .dolls.

.

50,563 51,235 47, 164 89, 104 101,096

Total revenue, dolls.

.

2,026,906 2, 157,356 2,467,590 2,437,710 4 2,535,814 2,823,541

1 Includes timber taken in the exercise of permits for rights of way. development of power, etc.
2 Prior to 1914 receipts from sale of turpentine were included with timber sales.
3 Included under ^‘Special use'’ prior to 1912.
4 Refunds duiing year, $54,575.
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NATIONAL FORESTS—Continued.

Table li^.—Area of nationalforest lands, June 30, 1916.

[Heported by Forest Serrice.]

State and forest.

Alaska:
Cbugach
Tongass

Total

Arizona;
Apack e
Cliii'icahua i

Coconino
Coronado
Crook
Dixie I

Kaibab
Manzanoi
Prescott
Sitgreaves
Tonto
Tusayan

Total

Arkansas;
Arkansas
Ozark

Total

California:
Angeles
California
Cleveland
Crater i

Eldorado i

Inyoi
lOamath i

Lassen
Modoc
Mono 1

Monterey
Plumas
Santa Barbara. .

.

Sequoia
Shasta
Sierra
Siskiyou i

Stanislaus
Tahoe i

Trinity

Total

Colorado:
Arapahoe
Battlement
Cochetopa
Colorado
Durango
Gunnison
Havden ^

Holy Cross
La Sal 1

Leadville
Montezuma
Pike
Hio Grande
Routt
San Isabel
San Juan....
Sopris
TJncompahgre
White River

Total

Florida:
Florida

Net area.

Acres.

5, 430,018
15,454,110

20,884, 128

1,184,582
348, 160

1,599,677
959, 981

867, 102

17, 6S0

1,072,170
27, 708

1,434,122
607, 16S

1,996,280
1,605,823

11,780, 433

622,003
294,916

916,919

885,216
822,304
591, 750

46,980
549,950

1,268,604
1,470;848
992,804

1,182,293
801, 485
401,492

1,146, 645
1.695,175
2 ; 196, 199

828,367
1,493,474
349,650
809,679
546,326

1, 428, 168

19,507,474

636,899
651,227
907,532
494, 656
6X4,275
908, 109
68, 718
576,945
27^444
935,229
700, 571

1,137,659
1,137,067

847, 882
598,912
618, 075
596,852
790,589
848,337

1 13,094,978

309,546

State and forest. Net area.

Idaho:
Boise

A CTCS.

1,054,302
Cache ^ t

Caribou ^

514,317
686,349

1,260, 600
'785,179

650,336
1, 193, 513

Challis
Clearwater
Coeur d’Alene
Idaho
ICaniksu ^ 199, 190

1,067,741
510,003

1,703,168
297, 020
832, 109
678, 054

577, 135

1,621,477
1,203,554
1,694,171

694,372

Lemhi
i

Minidoka i
i

Nez Perce
*

PaKsade i
|

Payette I

Pend Oreille 1

St. Joe
1

Salmon 1

Sawtooth !

Selwav
Targhee i

Weiser 562,743

Total 17,785,333

Michigan:
Michigan 89,466

Minnesota:
Minnesota
Superior

197,832
857,330

Total
j

1,055,162

Montana:
Absaroka 843,443

662,855
1,338,197

Beartooth
Beaverhead
Bitterroot 1,047,805

873,414Blackfeet
Cabinet 831,494

430,142
834,709

Custer
Deerlodge
Flathead 1,812,019

565,575
688,346

Gallatin..

Helena
Jefferson 1,042,912

1,337.991
Sli;727

Rr.n'|.r*r‘ai

Lewis and Clark
JjOIo 850,505

Ma.dison 960,120
1,028,127

98,805
Mis.snnla,

Sioux I

Total 16,058,186

Nebraska:
Nehrask.a 206,074

Nevada:
Dixie 1 282,543

400Eldorado
Humboldt. 691,758
Tuyn I. - 72,817

465,012Mouni - .........
TSFovada. ........... 1,237,943

R.nhy 343,185

Santa Rosa .............. 270,072

Tn,hoo 1 14,687

Toiyfi.bA * ........ 1,907,643

Total 5,286,060

New Mexico:
Alamo 610,529

PaTson .......... 854,562

Phlrioahna i - 126,478

Datil. . .......... 2,671,925

Gila - 1,437,147

1 For total area, see “National Forests extending into two States.”
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NATIONAL FOEESTS—Continued.

Table l&d,—Area of national foresihinds, June JO, 1916—Continued.

Slate and forest. Net area. Slate and lorest. Nel area.

New Mexico—Continued. Acres. X^tah— Continued
Fillmore

Atvi'S.

700,626

755, 804 Fishlake 061,699
519, G141,355, 034 La Sail

781' SOO

69, 4028,363,329 Minidoka i

689,085
729,614

1,005,252
North Dakota: Sevier

6, 054 Umta
607,732

Oklahoma:
01,480

'

Total 7, 4 47, 707

Oregon:
Cascade 1, 016, 5G9

XVashington:
677, 389
776,480
7,56,395

258, 776

1,487,136
1,534,080
1,316,057

695, 332
1,454 355
313,434

Crater i 7S7, 451

1 ieschutes a 1,287, 4SG

Fremont 8S8, 887
IClamatli^ :3, 98S
Malheur 1,057, 682
Minani 398, 086
Oehoco 716, 482
Oregon 1,031,902 c Hi cri’ /DTI

SContiam 606, 776
997, 139

VV clMIiXig 1 Ui-1.

Wenaha i

Siskiyou i
«Tl4 1 + /'•I 1 Ai** 657,644

Siusiaw
i

511,280
\> cJlUCLiiwL. -'"I

Umatilla 486, 183
'

Tnt.d 9,927,679T/mpqua
!!

1,011,417'
Wallowa
Wenaha ^

i

1

993, 181
i

1 425,504
1

Wyoming:
Ashler J

5, 9S7
1,123,430

Whitmim ' 87
/
, 564

j Bighorn

Total
;

13,127,590 1

Black Hills 1 144,759
Bonneville 607, 013

rOlio Rico:
Liicfuiilo

Bridger 572,083
i

32,975
1

, Caribou 1 6, 707
322,222Havdeni

South Dakota;
Black- Hills 3

Medicine Bow 469, 786
254,964

483, 782 !

556, 220
;

. Palisade 1

Shoshone 1,576,349
84,970

1,906,074

Harney Targhoei
Sioux 1 75,844 ! Teton

Total 1,115,816 '

Washakie 387,447
899, 980Wyoming

Utah-
Ashley ^

1

982,493
,

267 066
'

Total 8,353,771

Dixie i 432,784
,

Grand total, National Forests . .

.

155,420,280

1 Tor total area, seo National Forests extending into two States

NATIONAL FORESTS EXTENBINO INTO TWO STATES.

Forest.

Ctiiricahua
Dixie
ilanrano..
Grater
Eldorado .

.

luyo
K&math- >

Mono
Siskiyoa .

.

Hayden,.

-

La Sal-.-.
Gaelie
Oaribon...
Eamkso--

Palisade.

,

T^bee...
iSImiK:. . - . -

W-enaba.--
BlacLHilJs
Asbley

States, Net area.

Arixona-New Mexico
Arkona-Ne7ada--Utab . .

.

Arizona-New Mexico
Caiiioruia-Gregon
CaliJdrnia-Nevada
Caliiornia-Nevada
Califoruia-Oregon
California-Nevada
Galilornia-Oregon
Califonaia-Nevada
Colorado-Wyoming
Ook^ado-Utah
Idabo-Utah
Jdaho-Wyeming
Idabo-Washington
Idaho-Ltaii
Idaho-Wyoming
Idaho-Wyoming
Montana-South Dahota.

.

Oregon-Washington
South Dakota-M'yoming.
Utah-Wyoming

474,638
733,007
783, 602
834,434
550,350

I,S4i,421
1,474,846
1,266,497
1,346,789
561,013
388,940
547,088
781,383
693,056
457, 966
579,406
551,984
773,342
174,649
738,338
528,541
988,480
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NATIOZsTAL FORESTS—ConLinut'd.

Table 100.—Gracing allowancesfor national forests, 191B.

Nuipber of stock aiiUiorkied
. j

Yoarlung rates (cents

Forest.

Di^iriel 1:

AIxsaroka
Beartooth
Beaverhead
Bitterroot
Blackfeet
Cabinet
Clearwater
Coeiir d’Aiene. ..

Custer
Dakota
Deerlodge
Flathead
Gallatin
Helena
Jefferson
Kaniksu
Kootenai
I^ewis and Clark.
Lolo
Madison i

Missoula
Nezperce
Pend Oreille
Sehvay
Sioux
Sfc. Joe

District 2;

Arapaho
Battlement i

Bighorn
Black Hills 2

Bridgcr i »

Cochetopa
Colorado
Durango
Gunnison
Harney
Hayden
Holy Cross
Leadville
Medicdne Bow .

,

Michigan
Minnesota
Montezuma
Nebraska ^

Pike
Kio Grande
Routt
San Isabel
San Juan C
Shoslione i

Sopris
ITneoinpahgi’e .

.

Washakie i ^

White River

—

District 3:

' Alamo
Apache
Carson.,,,.
Chiricahua
Coeoiiino^.
Coronado.,
Crook

Cattle and
horses.

d-

+

6, S3o

4, oOO

24, oOO

3, SOO

2, 000
+ 3,000
- 2, 350

500

P 19,250
- 380
- 15,200
- 3,150
-f 8, 500

-h 18,900
d- 17,000

1,000
d- 2, 100

7,900
- 1,000

+ 27,000
7, SOO

10, 000
1,100
5, 250
6, 500
1,000

d-

d-201, 115

d- 12,000

d- 43,700
4- 30,450
4- IS, 000

d- 16,000

d- 18,000
- 9,000
- 11,700

d- 31,000
- 9,7G5
-F 7,400

+ 11,000
12, 200

d- 9,800
d- 900

2,000
- 2S,a50

13,000
- 15,900

-P 23,400
- 32.500

13^ 700

d- 12,585
•F 12,300

15, 250
~ 28,440

d- 12,350
- 40,000

-498,450

-F 14,250
31,500

+ 8,100
12, OOQ
44,000
23,200

-F 18,300

Swine.

300

300 -1,215,700

- 21,000

2, 50U

2,500

75
100
50
300

F 250

d-

100

Siiecj) and
goats.

102,000
48, 800

114, 000
40. 000
10. 000
22, 250
52,900
25. 000
6,250

60, 000
5. 000

63.000
9S, 500
129. 000
11.500
43. 500
40.000
20, 000
135. 000
14, 500
50. 000
33. 500
10„000
3. 000

78. 000

- 106. 500

62, SOO

62; 000

93,8.50

10,000

120,000
31,500
30.000
62. 000

900

45, 700

16. 500
266,000
91,400
15.500
97, 250
71, 300
61,000
57, 744

44,100
22,000

d-1,439,044

11,000
62, 000

161,300
2,000
92.000
17.000
1,350

Cattle. Horses. Swine.
* ShcPT)
^and go:It3.

54
54
54
54
48
54
48
54
54
54

54
48
54
54
54
48
48
54
54

60
54
54
4S
48
54
48

67

67
67
67
GO
G7
60
67
67

32
13.5
13.5
13.5
13.5
12
13.5
12
13.5
13 5

67 13.5
60 12
67 13.5
07 13. 3

67 1.3. 5
60 12

60 12
67 13.5
67 13.5
75 1.)

67 13.5
67 13.5
60 12

60 12

67 I'k 5

60 12

54 67 13.

5

54 67

60 75 15

54 67 32
54 67 13.5
54 67 13.5
54 67

54 67 13.5

54 67
f

13.5

54 67
54 67 13.,

5

54 67 18.5
54 67 1.1.

5

54 67 13.5

54 67 13.5

54 67
54 67 13.5

72 90
54 67 13.5

54 67 13. 5

54 67 1.3. 5

54 67 13. 5

54 67 i.F^o

54 67 1.3.5

54 67 13.

5

54 67 13. 5

54 67 13. 5

54 67 13.

5

48 60 29 12

48 60 29 12

48 60 29 12

48 60 29 12

48 60 29 12

48 60 12

48 GO 29 3 12

1 Term epplication.s authorized.
2 IiK'ludes Sundance Forest.

, , ^ ^

i^Sheep increase<i by adding part of Washalde; total shows dttcrea.^ m sheep 1910.

4 Term applications previously approved effective till expiration of period.

Increased by adding Bonneville.
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NATIONAL FOKESTS—Continued.

Table 190 .—Grazing allowances for national forests^ 1916—Continued.

Forest.

Number of stock authorized.
|

Yearlong rates (cents).

Cattle and
horses.

Cattle. Ilcrses. Swine. Sheep
and goats.

District 3—Continued.
Datii + 43,700 + 800 - 125, 300 48 GO 29 12
Gila H- 41,500 350 - 17, 800 48 GO 29 12
Lincoln 9,400 500 13,000 48 CO 29 12
Manzano 9,300 95, 000 48 GO 12
Prescott + 53,550 50 - 71, 000 4S CO 29 12
Santa Fe 17, 100 + 550 100,900 48 60 29 12
Sitgreaves 10, SOO 77, 000 48 GO 12
Tonto ^ 6S,000 650 100 48 GO 29 12
Tusavan — 22,200 60 + 72, 400 48 CO

1

29 12

+426,900 +3,825 + 919, 150

District 4:

Ashley + 10,100 97, 000 60 15
Boise 1 4,000 100 140; 000 54 C7 32 13.0
Cache + 31,700 — 143,400 54 67 13,

5

+ 14,400 2SS , 000 51 67 13 5
Chains 1 + 7, 700 + 91, 000 54 67 13 5
Dixie - 9, 650 400 - l ',000 48 60 29 12

^

Fillmore + 20,000 + 500 — 47, 500 60 75 36 15
Fishlake + 13,000 70, 000 GO 76 15
Humboldt + 28' GOO _ 205', 000 54 67 13 5

Idaho 1 — 2
]
400 100, 000 54 67 13 .5

Kaibab 2 - 9, 700 5,000 48 GO 12

'

La Sal 27,000 100 35, 500 54 67 32 13.6
Lemhi + 10,000 77, 500 54 13 5
Manti + 27,300 150, 400 60 75 15
Minidoka. + 25 ' 650 4- 54 67 13. ,5

Nevada 2 - 6, 000 58 , 000 54 67 13.,

5

Palisade + 6,900 97, 000 54 67 < 13.5
Payette 2 + 7, 300 — 91,500 54 67 13.5
Powell + 13,500 72, 000 54 67 13.5
Ruby + 16,400 + 35, 500

,

54 67 13.5
Salmon 14, 700 + 110, 000 * 54 67 13.5
Santa Rosa 14,500 50, 000

!
54 67 13.5

Sawtooth 1 + 7, 000 310, 000 54 07 1 13.

5

Sevier + 11,400 - 50 - llolOOO 54 67 32
1

13.5
Targhee^ + 10,300 + 129, 000 54 67 13.5
Teton + 14' 000 54 67
Toiyabe + 18,000 — 22,000 54 67 13,

5

Uinta 13 + 31,700 _ 199, 300 60 75 15
Wasatch - 12,700 61, 100 60 75 15
Weiser + 11,700 + 600 - 73,000 64 67 32 13.5
Wyoming + 11,000 216,500 54 57 13.

5

+454,200 +1,750 -3i, 256,950

District 5:
'

Angeles 2 4,100 60 75
California + 6,700 1,000 - 01 000 60 75 36

i

15
Cleveland - 2,000 1,500 60 75 15
Eldorado 1 + 10,100 50 + 19^000 72 90

. 43 i is
Inyo 5, 700 30,600 72 90 IS
Klamath 2 + 8,350 600 - 5,600 56 70 34

'

14
Lassen + 12,750 + 500 + 36, 250 64 80 38

i
16

Modoc 41,300 + 63, 000 60 75 15
Mono + 4,650 67, 700 72 90 18
Monterey 2,250 900’ 2, 000 64 80 38

i

16
Plumas ^ - 13,100 76,000 68 85 17
Santa Barbara 2 - 7,650 300 + 3,200 64 80 3S 16
Sequoia 2 + 30,550 -2,300 - 9,900 72 90 43 18
Shasta + 9,900 500 24, 700 60 75 36 t5
Sierra ^ 15,000 500 21, 000 72 90 43 18
Stanislaus 2 + 18,500 300 + 15,350 72 90 43 18
Tahoe 7,800 100 59, 500 72 90 43 18
Trinity + 12,900 + 415 + 20, 000 56 70 34 14

+213,300 +7,465 + 513,200
4 1

1 Term applications authorized.
2 Term applications previously approved effective till expiration of period.
® Sheep increased by adding part of Washakie; total shows decrease in sheep for 1916.
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NATIONAL FORESTS—Condnued.

Table 190 .—Grazing allowances for nationalforests, 1916—Continued.

705

Forest.

Number of stock authorized. Yearlong rates (cents).

Cattle and
horses.

Swine. Sheep and
goats.

Cattle. Horses. Swine.
Sheep

and goats.

Pistrict 6:

Cascade ^ + 1, 000 27, 600 64 - so
Chelan '500 4- 31, 600 60 75
Columbia + 1, 300 j- 29, 000 G4 SO 16
Colville 6,000 6O; 000 60 15
Crater 7

;
800 500 8,700 60 75 36 15

Deschutes + 5, 000 4- 52, 000 60 75 15
Fremont 4- 15,000 100

;
000 60 75 15

Malheur + so; 000 50 128, 000 60 75 36 15
Minam 4- 11,900 4- 64, 500 60 75 15
Ochoco 4- 13,700 86, 000 60
Okanogan 4- 10,000 4- 90, 000 60 15
Olympic 2, 500 60
Oregon 4- 3

;
500 29, 800 64 SO 16

Baiuier 4- Q, 400 471000 64 SO 16
Santiam 4- ' 320 _ 19 ; 700 64 80 16
Siskiyou 4- 4,100 4- 1', 000 4,200 56 70 34 14

Siuslaw 1,200 4, 000 56 70 14
Snoaualmie e; 000 16
Umatilla. 10, 300 _ 59

;
400 60 75 15

Umpqua i;200 12
;
ono 64 80 16

Wallowa - 19.000 100 _ 105,000 60 75 36 15
Washington + ' 250 5, 000 64 SO 16
Wenaha 4- 11,6.50 102, 000 - 60 15
Wenatchee 700 _ 59,300 64 so 16
WTiitman 4- 9,700 10 - 110,300 60 75 36 15

4-173,020 4-1,660 - 1, 241, 100

District 7:

Arkansas 15, 000 22, 000 2, 000 48 60 29 12

Florida 6, 000 3,000 7 , 000 48 60
i

29 12

Ozark - 8, 500 -12, 800 — 1,400 48 60 29 12

Wichita 4, 630 1.00 1.25

- 34,130 -37, 800 - 10, 400

Purchase areas:
Cherokee 1, 500 400 200 1.50 2. 00 90 45

Georgia 860 430 500 So 1.10 50 25
4- 300 100 1.50 45

M.’u:n Ml- ''iri! 600 100 50 1.50 2.00 90 45

Nantahala + 500 2,100 150 1.50
;

2. 00 90 45
"Rririgip 4- 400 1.50 2. 00

Potfimnn — 240 490 1.50 2.00 45

Savannah (N) - 150 4- 200 200 1.50 2.00 90 45

Savannah (S) 4- 160 4- 160 + SO 1.50 2. 00 90 45

Sbp.r)Fj,r)do?!,h 2, 000 150 1.50 2.00 45

XTnaka 500 150 75 1.50 2. 00 90 45
"yyhHn AfmiTtf nirt 100 1.50 2. 00

White Top - 250 - 150 150 1.50 2.00 90 45

4- 7,560 - 3, 690 1 2, 145

Tntr|i<? mi .a 1, 852, 999 59,535 R. 595 . aOR
'Tni alt? 1Q14 1

’

891 119 65,645 8 8fi7 906
iQin l^QSS; 775 64 040 8, 747, 025
1Q1 2; 008, 675 58; 990 8, 597; 6S0

Increase or decrease in
1 Q1 A 1 01 n 4- 24,900 - 5, 030 149, 336

1 Term applications previously approved eSective till expiration of period.

NoTE.—Tbe '-I
'
-) indicate respectively that there was an increase or decrease in 1916

compared with i'j*.h i '.c i 1 . themselves refer to actual numbers of stock authorized in 1916.
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MPORTS AND EXPORTS OF AGRICULTURAL PRODUCTS^

Table 191 .—Agriculiiiral imports of the UuitcJ States amroKj ike J ycyrs ending
June dOj 1916.

from repons of the foreign commerce rr.d n-vi— if.-n of the United States, If. vS. Deoartmene
of < . ]

Article imported.

Year ending Juno CO—

1914 1915 191G (preliminary).

Quantity. Value, Quantity. Value. Quantity. Value,

Al'tBhhL MATTER.

Animals, live:

Cattle—
For brccKling purposes,

number..
Other. do

—

71S,3o2
150,016

S1C>,S23,S19

2,367, 899
533, 1G7 $17,513, 175 439, 1S5 815,187,593

Total cattle do

—

Horses—
For hr"> Fur.

Ti'ii'

Other do

—

Total horses do

—

Sheep—
For breeding purposes,

number..
Oiher do. ...

3GS,36S
}

IS, 096,718 5CS, 167
1

17, 513,175 459, iS5 15,187,593

4,406
28,613

1, 476, 905

I

1,128,124
1,849

10, 803
473,138
504,242

1,536
14,020

659,022
959,223

33,019 2,605,029 12,652 977,380 15, 55G 1,618,245

221,836
1,883

516, 912

15,493
153,317 533,967 235, 659 917,502

Total sheep do

—

1

223, 719 532,404 153,317 533,967 235,659 917,502

(-) (?)

2,877,960
S)

3, 2o4, o59
4,628 42,615

883, 124

't^'otal live animals 24,712,111 22,279,081 18,649,073

pounds .

.

1,412,200 475,364
! 1,564,506 439, Ail

DAry products:
Butler do
D''h0ese do

7,842,022
63,784,313
1,773, 152

1,753,461
11,010,693
1,549,549
1,089,440

3,828,227
50, 138,520
2,077,384

977,262
9, 3/0, 048

1, SOO, ISO

2, 556, 787

712,998
80,087,999
1,193,745

212,370
7,058,420
1,0-12, 775
1,515,354

Cteam gallons..

Milk

Total dairy products .... 15, 403, 143 14,704,277 9,823,919

iilggs dozens..
S.gg yolks or frozen eggs,

pounds..

6,014,955

3, ‘120, 412

1,089, 164

504,619

3,944,928
926, 735

3,046,631

8,571,758

438,760

793, 129

2,183,171
319, 452

732, 566
»

110,638

Feathers and downs, crude:
ri<5trh‘h 2,195,497

525,6540th f’T *

Fibers, animal:
£ilk—
Cocoons pounds..
ilavv

,
or as reeled from the

cocoon pounds..
Waste do. . , -

1

1,413

28,594,672
5,949,744

1, 118

97,823,243
3,100,664

51,495

26,030,925
4,970,254

35, 114

80, 531, 785
2, 563, 658

197,073

33,070,902
8,657,322

142,743

119,481,223
4, 706, 689

Total silk do

—

Wool, and hair of the camel,
goat, alpaca, and like

animals—
Cl'“'sr, i

.

peund'^..
1

\

^ing.-'..'! '—
Ci‘.s^;5, ' a pc! do
Hair of the Angora goat,

alpaca, etc . .
.
pounds .

.

Total wool do— i

34,5^15,829 1100,930,025 31,052,674 83,130,557 41,925,297
i

124,333,655

12S,a«?<?.761

t698

1,717,097

30,681,759
4,906,967
17,029,611

572,430

222,017,420
15,054,694
65,709,752

5,301,563

52,008,509
3,735,158
10,865,475

1,633,426

403,121,585
13,292, 160

109,268,999

9, 145,278

1

!

' 112,145,657
3,916,708

1

23,055,236

' 2,403,133

247,648,869 53,190,767 308,083,429 63,242,568 534,828,022 142,420,734

Total animal fibers,
' pounds..

:

282,194,698 154,120,792 339,136,103 151,373,125 576,753,319 266,754,389

1 Forest products come -isithin the scope of the Department of Agriculture and sre therefore included

in alphabetical order in these tables,

sincludod in “All other, ineluding fo^ls.”
707
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Table 191 .—Agricultural imports of the United States during the 3 years ending
June 30, 1916—Gontiniied.

Article imported.

Year ending June 30

—

1914 1915 1916 (preliminary).

Quantity. Value. Quantity. Value. Quantity. Value.

ANIMAL MATTER—continued.

Gelatin pounds..
Glue do—
Honey gallons.

.

2,441,317
22, 714, S/7

75,079

$738, 731
1,805,543

38,665

2, 714, 229

8, 705, 147
303, 965

$816,521
824,136
124,843

1,600,235
3,008, 485

$501,509
217,033

Packing-house products:
Bladders, other than tish 62, 336

391,816
5,023

1,061,466

Blood, dried 227,198
69

911,473Bones, hoofs, and hon^S 867,242

Bristles—
Crude, unsortod,.pounds.

.

Sorted, bunched, or pre-
pared pounds..

Total bristles do

Grease

28, 359

3,408,79(3

25, 495

3, 170, 974

45,466

4,016,594

3, 336

3, 609, 748

86, 374

3,850,087

14,990

3,612,052

3,437,155 3,196,469 4,002,000 3,613,084 3,936,401 3,627,042

1,028,595
122, 733

1,663,448
1,051,698

2,158,514

1,146,721 490,470
Gut

Hair-
Horse pounds..
Other animal do

Hide cuttings and other glue
stock

3,738,836
10,507,680

3,541,903
8,148,570

1,500,666
744, 187

1,510,608

6,198,938
9,692,037

2,071,429
988,342

972, 106

Hides and skins, other than
furs—

Buffalo hides, dry
pounds..

Calfskins—
Dry do
Green or pickled, .do

Cattle hides—
Dry do
Green or pickled .do

Goatskins

—

Dry do

—

Green or pickled..do
Horse and ass skins

—

Dry do
Green or pickled..do

Kangaroo do
Sheepskins— i

Bry do
Green or pickled. .do

Other do

Total hides and skins,
poimds..

Meat

—

Cured—
Bacon and hams,

pounds..
Meat prepared or
preserved

14, 492, 943

27,767,882
54,035, 708

71,485,050
208,477,838

63,374,054
21,385,374

7,619,625
4,645,213
1,328,668

29,338,146
40,738,679
15, 780, 906

3,073, 717

11,582,807
11,799,146

18,083,314
34,008,628

19,037.307
3, 153; 956

1,619,178
514,833
898,087

6,165,947
6,427,270
3,835,591

12,422,80?

15,678,046
30,288,655

93,001,127
241,340, 290

50,713,062
15,834,101

5,425,173
3,800.451

769, 125

;

20,886,018
37,833,520
10,225, 362

2,325, 243

4,166,617
6,552,157

21,424,552
39, 753,213

13,92.5,565

2,263,984

1,253,001
! 399,682
I

427, 127

3,963,438
6,021,432
1,701,096

13,003,888

26,913,217
37,222, 276

153, 339,079
280, 838, 092

85,505,514
15,151,507

6, 779, 725
11,346,910
1,219,129

54,599,8v84

46,859,397
10,890,642

2,463,270

7,835,605
9,071,349

37,453,897
50,596,221

25,198,246
2,207,058

1,236,440
1 1,079,284

1

722, 300

: 11,330,341
7,509,009

! 2, 157, 756

561,070,086 120,289,781
s

538,217,733
'

104,177,106 743,669,860 158,861,376

2,008,960 383,669

1,676,360

186,824

15,423,911
1,114,730

540,801

1,075,849

7, 542,446
!

1,161,090

1,193,268

1 53,660

16,942,661
1,474,422
2,011,065

2,561,906

' 607,667 111,486

325,381

12,322

• 7,107,949
1,784,310

234,873

1,486,395

Sausage, bologna,
pounds..

Fresh—
Beef and veal, .pounds.

.

Mutton and iamb .do
Pork do
Other, including meat
extracts

730,326

180,137,183
12,710,905
4,624, 799

209,484

184,490,759
15.528,855
16,250, 514

47,287

71,101,756
20, 257, 999
2, 169,084

Total meat 20,402,144 25,398,072 11,062,716

Oleo stearin pounds.

.

Rennets...
5,243, 563 459,989

129, 720
2,955,657

2,424,009 209,645
101,017

2,944,501

910,478 81,280

Sausage casings pounds.

.

3,865,877

Total packing * house
products 154,969,389 142,484,247 182,887,880

Total animal matter 358,730,184 336,785,283 481,670,598

1 Except stieepsMns witb. the wool on.
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Table 191 .—Agricultural imports of the United States during the $ years ending
June SO^ 1916—Continued,

Year ending June 30

—

Article imported. 1914 1915 1916 (preliminary).

Quantity. Value. Quantity. Value. Quantity. Value.

VEGETABLE MATTER.

Argols, or v. Ine 1 .-o ' . . .r.v-r-,--

'U E: 0d!T" !

Broom corn long tons.

.

29, 793, 011

1,272

9=3,228,674

141, 730

28, 624,554

129

$3, 094, 3S0

15,912

34, 721, 043

158

85,306,246

24,643

Cocoa and cliocolate:

Cocoa—
^ ,

CrEd.'v. rnd 1o‘^’'’6S and
. ,.-1! Bounds..

Chocolate do

—

L76, 267, 646

3, 096,44.5

20,797,790
706,193

[92,306,634
2, 427, 561

22, 893,241
584,915

>43,231,939
2,347,162

35,143,865
660, 377

Total cocoa and choco-

late pounds..

Coffee do....

L79, 364, 091 21,503,983 194, 734, 105 23,478,156
1

245,579,101 35, 804, 242

1,001,528,317 110, 725,302 1,118,690,524 106, 765, 644 1,201,104,485 115,485,970

Coffee suhstitutes: -

Chicory loot—
Roasted, ground, or other-

wise prepared,
pounds

Other pounds..

Total coffee substitutes,

pounds

2, 292, 430
188,446

47,882
21, 498

755,680 17,389

2, 480,876 69,380 755,680 17, 3S9

Curry and curry powder 11,861

Fibers, vegetable:
Cotton pounds..
Flax long tons..

Hemp —do

—

Istle, or Tampico fiber, do

—

Jute and jute butts . . .do

—

Kapoc do

—

Manila do

—

New Zealand flax do

—

Sisal grass : do

—

Other do....

123,346,899
9,885
8,822
10,660

106, 033
1,827
49,688
6,171

215,547

1

9,799

19, 456,588
2,870, 274

1,564, 483

1,036, 431

11,174,028
441, 109

9,779,539
716,953 !

25,860,729 !

906,449 !

185,204,579
4,694
5,310

12,300
83,140
3,860
51,081
2,944

185,764
6,697

23,208,960
1,875, 701

1,156,129
1,216, 466
4,677,334

767,509
9, 200, 793

319, 936

20,572, 347

633, S02

232,801,062
6,939
6,506

SO, 812
108,322
5,642

78, 892

7,180
228,610
9,313

40,150,342
3,508,295
1,642,418
2,905, 494

7,914, 7S2
1,139,648

14,066,838
1,130,995

25,803,433
1,348,159

73,806, 583 63,628,977 99,610,404
1 otcii vegeiaDio iiuurb—

Flowers natural 24,540

Forest products:
60,634

464, 412

3,851, 794

Charcoal
Cinchona bark pounds.

.

Cork wood or cork bark
3,648,868 3,944,549 sei, 106

2,762, 895
3,947,320 777,637

3,134,884

Byewoods, and extracts of

—

Dvev/oods—
Logwood long tons.

.

Other do....

Total dyewoods .do

—

Extracts and decoctions

of poimds..

30,062
7,G63

378,064
108,928

55,059
13, 361

742, 234

197, 122
134, 629
24, 592

3,437, 698
468,669

37, 725 486,992 68, 420 939, 356 159,221 3,906,367

8,810,040 306,934 6, 191, 232 202, 675 5,471,251 382,880

Total dyewoods, and
extracts of... 793,^26 . 1,142,031 4, 289, 247

Gums—
Camphor-
Crude pounds..
Refined do

—

Chicle do

—

Copal, kauri, and damar,
pounds

Gambler, or terra japonica,

pounds

. 3, 476, 90S
566, 106

. 8,040,891

. 32,693,412

^ 14,936,129

929,715
182,790

3,012,458

3,354,679

571,067

3, 729; 207

1, 170, 666
6,499,664

27,450,545

14,169,490

1,003,261
417,861

2, 459,810

2,821,346

542,200

4, 574, 430
1,866,154
7,346,969

44, 528,856

12,819,859

1,236,172
619,320

2, 828, 1S4

3,587,020

928,924
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Table liil.—Agricultural imports of the United States daring the J gears ending

June JO, 1916—Continued.

Year ending June 30—

Article imported. 1914 1915 1916 (preliminary).

Quantity. Value. Quantity. Value. Quantity, Value.

VEGETABLE MATTER—COntd.

Forest producTs—Continued.
Gums —Contiiiued.
India rubber, g u 1 1 a

perclia, etc.—
Balata pounds.

.

Guayule gum do
Gutla-jooiatong, or Fast

T"' "’’an cum-.r :;:r !-.

T
-I .-’u . .A.-i *

India rubber do

Total India rubber,
etc pounds.

.

Shellac do

1,533,024
1,475, 804

21,920, 571
i,SlG,109

iol, 995, 742

$793, 126
607,076

1,155,402
323,507

71,219, 851

2, 472,224
5,111,849

14, 851,264
1,618,214

172,068,428

$963, 384
1, 441, 367

731,995
230, 750

83,030, 269

2, 544, 405
2, 816,068

27, 858, 335
3, 188, 449

267, 775, 557

$096, 102
880, 8i3

1,322,262
342, 226

155, 014, 790

161, 777, 250 74,099,022 196, 121,979 86,397, 765 304, 1S2, 814 15S, 586, 193

16, 719, 756 2, 689,269
2,001,631

24,153,363 3,016,472
1, 581, 704

25, 817,509 3,302, 825
2,324,092

Total gums 86,810,631 98, 240, 419 173,412,730

Ivorj’, vegetabla. . .pounds.

.

Naval stores:

Tar and pitch (of wood),
br.'Trd'.

27, 135, 406 881,354 21,059, 746 510, 077 32, 942,115 840, 464

561

68, 966

7, 946

23, 818
'i'mpi':' in.‘, rui.-Y, g !-

ions 13, 750 5, 102

Total naval stores 36, 764 13, 750 5, 102

Palm leaf, natural 14,044

Tanning materials;
Mangrove bark.long tons.

.

Quebracho, extract of,

pounds

7,689

93,329,087
73,956

10,770,400

196,891

2,543,302
900,880
258, 738
468, 230

8, 096

120,450,233
54, 955

13, 165, 182

218, 052

3, 676. 749
753

;
931

323, 448
370, 133

21, ISO

81,501,952
106, 864

21,542,300

582,929

5, 432, 468
1, 598, 465
555,276
668,159

Quebracho vrood, .1. tons.

.

Sumac, gi'oimd . .pounds.

.

Other

Total tanning mate-
rials 4,368,041

1

1

5, 343, 263 8,8)7,297

Wood, not elsewhere speci-
fied—

Brier root or brierwood
and ivy or iaurel root. .

.

1... —

,

241, 493
451,099

334, 552
169,181

i

457,537
265,305Chair cane or reed. . . .

Cabinet woods, un-
sawed—

Cedar Mfeet..
Mahogany do
Other

17,285
70,470

982, 152
'

4, 925, 126
1,217,410

15,875 i

42,325
947,313

2,640, 705
6S3, 757

14,369
39,855

740,488
2, 781,372

489,247

Total cabinet woods. .

.

7, 124, 688 4,271,775 4,011,107

Logs and round timber,
Mfeet 148,938 1, 657, G05 131,544 1,263,041

1

150,401 1,417,859

Lumber

—

Boards, deals, planks,

^
and other sawed
lumber Mfeet..

Laths M.
931,408
564,778
895,038

17,817,550
1,613,586
2, 190, 170.

815, 279

940,687
672,023

1,487,116

17,865,582
1,916,214 !

3,104,698 i

621,097
'

1,218,068
771,823 i

1,769,333 i

23,113,66^4

2, 207,223
3, 593, 096

709,696

Shingles M
Other

Total lumber 22,436, 585 23,507,591 20,624,279

Pulp wood—
Peeled cords .

Bossed do
Bough do

Battan and reeds

630,863
255, 844
186,316

4,062,835
2, 118, 910
1,063,721
1,210,390
559,036

551,239
187,047
247,400

3,516,460
1,597,750 i

1,458,629
j

771,628 1

511,682 !

627, 290 i

164, 714 -

187,006

3,959,732
1,282,658
1, 131,359
1,720,816
793,692All other

Total wood, n.e.s 40,926,362 37,402,889 i 44,664,344
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Table lf)l.

—

Agrieidtural imporls of the TJr,it,-.d States during the -3 gears enrling
June 30, 1916—Continued.

Year ending June SO

—

Article iinporced. 1914 1915
;

1916 (preliminary).

Quantity. Value. Quantity,
j

Value. Quantity. Value.

VEGETABLE MATTEn—COntd.

Fore-*" prc'i’ict” -r'^rdinued.

oo 1 C' I I’v' speci-
['«. '-'.oi. inLi'.'i.

Wood pulp

—

Chemical

—

Bleached pounds.

.

Unbleached do
Mechanical do—
Total "vvood pulp. .do.

.

TOla 1 forest products.

.

177, 833, 052
005,926,470
354, 907,673

$4, 153,036
10, 130,707

2, 733;
595

1 100, 555
1300,114
1187,253

So, 256, 724
11,483,268
3,141,119

1 55, 757
1 264, SS2
1 186,406

S3, 025, 941
10,093, 736
3

; 118, 173

1,138,727,195 17,023,338 1587,922 19,881,111
1

1507,015 16,867,850

155, 261, 300 _ ims RiQ .'ten 252,824,453

Fruits;
Fresh or dried—
Bananas bunches.

.

Currants pounds..
Dates do—
Figs do

—

Grapes cubic feet.

.

Lemons pounds..
Olives gallons..
Oranges pounds..

48, 083, 592
32,0:^3,177

34, 073', COS
19, 284, 868
1,334,163

5, 316, 304
(-")

16,397.884

1, 233 ;
22s

679, 527
941,207

1,599, 969
5,981,035
2, 292, 837

93, 472

1, 287, 862
309,511

1,710,009

41,091,535
30, 350,527
24,949,374
20, 779,730
1,323,928

3,622,275

13,512,960
1,209, 273
420,203

1,024,495
1,523,547
3,730,075
1,007.903

50 ; 022
1,309, 750

238, 058
1,431,242

SO, 754, 704

25,373,029
31,075,424
7,153,250

623, 856

5,938,446

12, lOG, 15S
1,3S2,S39
547,433
315, 831
703,274

2,062,030
2,433,304

89,464
964,623
143, 750

1,582, 692
Kaisins*' pounds.. 4,554,549 2, 808,800 1,024,290

Total fresh or dried . . .

.

32, 527, 141 26,058, 428 22,331,398

Prepared or preserved.. 1,111,193 1,022,071 9o4,41S

Total fruits 33,638,334 27,081,399 2.3, 285,816

Ginger, preserved or pickled,
pniinds 478,058 36,434

Grain and gram products:
Grain-
Corn bushels..
Oats do

i

Wheat do....l

Totalgrain do

—

Grain products—
Brcnd and biscuit

12,367,369
22, 273, (-24

1, 978, 937

7,917,243
7,SS5,S37 I

1,761,995

9,897,939
630, 72.2

426, 409

6, OSS, 385
200. 180

469; 817

5, 208,497
605,314

5, 703,078

i

'

2, S65, 003
302,547

j

5,789.321

30, 619, 930 17,565,075
'

10,955,130 0, 843, 412 11,576 8S9 8,856,871

415,318

5,698,783
16,367

363,855
3,382,879

2GG, 079

3,061,337

213,400

1,525,695
Macaroni, vermicelli, etc.,

pounds
’iVf'ilt'. bnnbAlM

1

126, 128, 021

13,472

89, 911

56, 542, 480 21,789,602

Meal and dour

—

Wheat flour barrels..
Other

64,200 309, 742
2,037, 786

329,905 1,689,418
3,251,970

Total grain products,

.

9,877,202 ; 5, 674,914 6,080,489

Total grain and grain
products ! 27,442,277 12,518,356 : 15,637,360

Hay long tons.

.

Hops pounds,

.

indigo do

—

Licorice root do. .

.

Liquors, alcoholic:
Distiliecl spirits— .

Brandy proof galls.

.

Cordials, liqueurs, etc.,

proof galls

Gin proof galls.

.

W hisIcy do

—

Other do

Total distilled spirits,
|

proof galls

170,786
5/3S2, 025
8,125,211

115,036, 131

1,634,390
2,790,516
1,093,226
2,047, 192

20, 187

U,65i;332
7,975,709

65,958,501

228,906
2,778,735
1,596,978
1,252,989

43,184 :

675,704
;

6,599,583 ]

41,003,295 !

679,412
144,627

8,235,670
1,609,571

602,563

515,575
1,055,885
1,571,870

414, 950

1,617,483

1,063,26T
1,017,56©
3, 186. 637

378,902

400,203

408,090
742,439

1,327,759
411,236

1

1,035,562

858,599
717, 131

2,64L017
317,413

j

! 536,342

330,452
805,749

1,742,197
538,759

1,576,481

794,553
! 749,775

3,677,662
433,098

4, 160,843 7,283,848 3,289,727 5,570,322
1

3,953,499
;

i 7,231,569

1 Long tons (2,240 pounds). 2 Yot statoti.
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Table 191.—Agricultural imports of the United States during the 3 years ending
June SO, 1916—Continued.

Year ending June 30

—

Article imported. 1914 1915 1916 (preliminary).

Quantity. Value. Quantity. Value. Quantity. Value.

VEGETABLE MATTER—COntd.

Liquors, alcliolic—Continued.
Malt liquors—

$768, 893Bottled gallons.. 1,213,320 $1,152,598 799,946 872,402 $850,913
Unbottled do 5, 963, 913 1,814,431 2,551, 158 818,505 1,740,333 605,980

Total malt liquors.do

—

7,177,233 2,967,029 3,351, 104 1,587,398 2, 612, 735 1,456,893

Wines

—

Champagne and other
sparklmg- . -doz. quarts.

.

270,002 4,418,958 114,630 2,004,680 206,210 3,532,022

Still wines

—

Bottled doz. quarts.. 728,303
5,220,380

2,940,277 626,865 2,273,916
1,908,587

547, 119 2, 197,311
Unbottied gallons.

.

2,757,434 3,860,273 3,455, 756 2,267,561

Total still wines 5, G97, 711 4,242,503 4,464,872

Total wines lo, 116 , 669 6,247, 183 7,996,894

Total alcoholic liciuors. 20,347,546 13,404,903 16, 685,356

Malt, barley. {See Grain and
grain products.)

Malt extract, fluid and solid... 16,566

Malt liquors. {See Liquors,
alcoholic.)

Nursery stock:
Plants, trees, shrubs, and

vines—
Bulbs, bulbous roots or
corns, cultivated for

their flowers or foliage

M 216,133 2,092,139 255,700 2,375,316 231, 733 2,180,687
Other 1,514,069 1,376,234 1,505,601

Total nursery stock 3,606,808 3,751,550 3,686,348

Nuts:
Almonds—

Shelled poimds.. 13,307,631 4,040,785 12,208,551 3,100,428 13,667,766 3,700,298
XJnshelled do 5,730,774 638,504 4,902,713 499, 151 2,929, 155 272,815

Coconuts, unshelled 2,133,416 1,593,517 1,876,966
Coconut meatj broken, or

copra

—

Not shredded, desiccated,
1

or prepared poimds.

.

45,437,155 2,395,013 90,548,715 CO 110,077,844 ! 4,551,427
Shredded, desiccated, or
prepared pounds.

.

10,297,554 807,198 5,936,212 432, 993 8,490,069
1

693,765
Cream and Brazil,.pounds.. 1 20,423,497 1,075,907

j

16, 172, 581 878,272 14,798,912
1

917,613
Filberts—
Shelled pounds.. 1,643,507 261,785

834,078
1,973,192 275,026 1,133,915 230,854

Unshelled do 10,992,972 11,717,370 949,099
1

9, i 85, 545 819,508
Peanuts—
Shelled do....' 27,077,153 1,239, 227 9,643,691 333,9.80 19,392,832 722, 939
Unshelled do

,

Walnuts—
17,472,031 660,010 14,540,982 490,779 9,020,848 328,099

Shelled do.... 8,928,029 2,042, 680 11,107,490 2,322,754 14,228,714 3,157,933
Unshelled do 28,207,699 2,296, 801 22,338,348 1,661,473 22,630,220 1,899,012

Other, 1,463,197 895,803 1,989,262

Total nuts :... 19,888,601 10,830,932 21,160,491

Oil cake pounds.. 11,656,803 120,078 21,188,658 219,635

Oils_, vegetable:
Fixed or expressed

—

Cocoa butter or butterine,
pounds.. 2,838,761 793,451 150,378 42,185 400,371 129,654

Coconut oil pounds.. 74,386,213 6,703,942 63,135,428 5, 430,581 66,007,560 6,047,183
Cottonseed do
Flaxseed or U n seed,

17,293,201 1,044,834 16,162,361 728,961 17, 180,542 915,972

- gallons.. 192,282 91,656 535,291 248,403 50,148 33,295
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Table 191 .—Agricultural imports of the United States during the 3 years ending
June SO, 1916—Continued.

Year ending June 30—

Article imported. 1914 1915 1916 (preliminary).

Quantity. Value. Quantity. Value. Quantity. Value.

VEGETABLE IIATTEE—COntd.

Oils, vegetable—Continued.
Fixed or expressed— Centd.
Nut oil, or oil of nuts,

n.e. s.--'

Cliinese nut gallons .

.

Peanut do

—

Olive for mechanical pur-
poses gallons..

Olive, salad do
Palm oil pounds..
Palm kernel do

—

Rapeseed gallons..

Soya bean pounds.

.

4,932,444
1,337,136

763,924
6,217,560
58,040,202
34,327,600
1,464,265

16,360,462

81,962,389
918,614

477,210
7,916,980
3,858,001
3,087,343

704,655
830,790
439,009

4,940,330
852,905

053,064
6,710,967

31,485,661
4,905,852
1,498,642
19,200,521

$1,733,264
581,150

450,001
8,225,485
2,025,060

446,763
786,485
899,819
212,116

4,968,262
1,475,123

884,944
7,224,431
40,496,731
6,760,928
2,561,244
98,119,695

$1,977,823
818,283

684,896
9,746,672
2,885,595
512,666

1,426,659
5,128,200
502,613

28,828,773 21,810,273 30,809,511

Volatile or essential—
0)

858,220
2,633,789

(1)

600,642
2,370,364

22,175
441,910

2,645,571
Lemon ^ .t . .pounds .

.

385,959 577, 595 543, 857

Total volatile or essential 3,492,009 2,971,006 3,109,656

32,320,782 24,781,279 33, 919,167

Opium, crude pounds..

Bice, rice meal, etc.;

Bice—
Clwrl pound-.

.

r... Ic; nu i, im I’ldr.gT-. d-

dy pour
Bice d T.r, ri e ud

broken rice..pounds..

Total rice, etc do

Sago, tapioca, etc

455,200 1,810,429 484,027 2,445, 005 146, 658 879,699

95,503,903

54,784,051

139,906,868

3,017, 108

1,917,658

2,538,941

112,118,326

90,241,834

74,831,312

2,655,739

2,340, 968

1,307,509

121,023,900

87,671,332

55,628,767

2,807,453

2,215,273

1,010,885

290,194,917 7,473,707 277,191,472
^

6,304,216 204,324,005 6,093,611

1,641,540 1,434,219 2,220,697

Seeds:
Castor beans or seeds
bushels

Clover-
Bed pounds..
Other do

—

Flaxseed orlinseed,bushels.

.

Grass seed, n. e. s. .pounds.

.

Sugar beet do

—

Other

1,030,543

6,764,218
23,343,431
8,653,235

31, 93?; 701

10,293,898

1,139,311

835,691
2,047,941
10,571,410
1,634,627
799,525

3,055,679

924,604

8,749,757
15,406,954
10,666,216
34,690,259
15,882,661

993,577

1,072,468
1,162,810

13,374,535
1,384,372
1,409,073
3,657,084

1,071,963

33,476,401
8,363,360
14,679,233
8,790,920
9,042,490

1,555,899

4,918,171
822,572

20,220,921
698,630

1,030,788
4,324,716

Total seeds 20,084,184 23,054,820 33,571,697

Spices:
Unground—
Cassia, or cassia vera,
pounds

Gmger root, not preserved,
pounds -

Pepper, black or white,
pounds

Other pounds..

Total unground,
pounds

6, 771,901

3, 771,086

24,173,621
2,806,823

404,853

171,250

2,427,927
309,181

5,786,324

3,127,722

30,267,384
6.438

357,071

150, 515

3,086,782
387

9,707,932

7,322,309

37,777,324

623,478

540,007

4,505,380

37,613, 431 3,313,214 39,187,868 3 , 594, 755 54,807, 705 5, 668, 865

Ground pounds.

.

Total spices do

—

Spirits, distilled, Liquors,
alcoholic.)

Starch pounds..
Straw and grass—long tons.

.

, 18,961,068 2,232,295 20,902,214 2,332,604 ^8,072. 632 3,277,757

. 56,574,499 5,595,509 60,090,082 5,927,350 82,880,337 8,946,622

. 15,518,434
6,060

408,922
33,499

13,233,383 343,805 2,467.038 123,838

1 Not stated.
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Table 191 .—AgriciiUural imports of the United States oxiruig the C gears ending
June 30, 1916—Continued.

Year ending June 30

—

Articlo imported. 1914 1915 1016 (prelimmary).

Quantity. Value. Quantity. Value. Quantity. Value.

VEGETABLE MATTEL—COntd.

SuTAr and moiassos:
Molasses gallons.

.

51,410,271 81.744,719 70,839,623 81,963,605 85,710,673 S3, 775, 394

Sugar—
Kaw—
Boet pounds..
Cane do

—

Maple sugar and sirup,
pounds

2, 3G7, 70S
5,001,504,021

2,035 983

70,829
101,365,501

163,047

877,623
5,418,030,482

1,473,702

29,386
173,837,646

125,571

2,050
5,631,272,760

1,886,933

174
203,572,890

196,335

Total raw pounds.

.

5,000,028,312 101,599,437 5,420,981,807 173,992,003 5,033,161,749 208, 709, 399

EeSned do

—

793, 501 49, 038

Total sugar do

—

5,006,821,873 101,649,375 5,420,981,867 173, 992,003 5,633,101,749 208, 709, 399

Total sugar and mo-
lasses 103,394,094 175,956,108

—
212,545,293

Tea pounds.

.

Tea, waste, etc., for manufac-
turing pounds..

Teazels

91,130,815

5, S /4, oOS

16, 73.5, 302

194,293
24,310

GO, 987, 942

4,230,456

17,512,019

137,155

109,805,935 i),599r857

_ .. . —

Tobacco:
Leaf—

•

^Yrappe^ pounds..
Filler and ether leaf, do
Stems do

6,092,787
54,047,436
1,034,528

7,785,387
27,247,259

6,874

7,241,173
38,508,035

9,267,044
17,893, 520

5, 070, 308
42,943,027

7,246,942
17,372,126

Total tobacco do 61,174,751 35,038,520 45,809,213 27,100,570 48,013,335 24,619,008

Vanilla beans do 898, 100 2,277,075 888,509 - 1,803,615
1

914,386 1,097,643

Vegetables:
Fresh and dried—
Beans bushels..
Onions do
Peas, dried do
Potatoes ....do
Other

1,634.070
1,114,811

'

866, 4SS
3,645,993

2,955,663
909,204

1,849,274
1.763,782
1,630,113

905,047
829, 3 77
546, 903
270, 942

1,401,917
657,374

1,305,033 1

274,915 !

1,350,101

659,259
815,872
943,821
209,542

1,288,034
749, 150

2,868,083
331,814

1,907,879

Total fresh and dried 9,108,036 5,049,940 ’ 7,145, 500

Prepared or preserved—
Mushrooms pounds.

.

Pieldes and sauces
Other

9,188,177 1,306,818
1,246,249
3,472,432

6,195,819

1

885,653 i

839,916 i

2,554,223

4,313,095 985,408
515,048

2,105,377

Total prepared or pre-
served 6,025,499 4,279,792 i 3,605,833

Total vegetables 15,133, 535 9,329, 732 10,811,393
i-

'

Vinegar gallons.

.

311,643 94, 59?"
249, 645 73,301

Wafers, unmedicated
Wax, vegetable poimds..
Wines. (See Liquors, alco-

holic.)

4,255,686
32, 797

1,049,126 6,034,809 1,012, 402 9,727,312 ; 1,580,530

Total vegetable matter,
including forest prod-
ucts

Total vegetable matter,
excluding forest prod-
ucts

1

720, 776, 232

565,516.932

739,650,499
'

574,001,006

957,795,024

704,971,171

Total a|TicuIturaI im-
ports, including forest
products

Total agricultural im-
ports, excluding forest
products

1,079,508,416

924,247,116

1,076,635,782

;

910,786,289 :

!

1,439,406,222

1,186,641,769
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Table 192 .—Agricultural exports (domestic) of theUnimd States daring tic 3 years end-
ing Junes, 1916,

Year endin g Jimc so—

Article expor' ed. 1914 1915 1916 (preliminary).

Quantity. Value. Quantity. Value. Quantity. Value,

ANiaiAL MATTEr..

Animnh, live;

r -'Ar.-..

Miiles do
Blieep do—
Swine do

IS, .‘HO

22, 776
4,SSi

152, 600

10, 122

8647, 2SS
:J,3SS. SiO

690. 974
534, 543
1 :33 , 751

408, 284

5,484
289,340
65, 788
47,213

7, 799

.8702, 847
64, 046, ooA
12, 726, 143

182,2-8
93,067

202, SI 7

^21, 666
.357, 553

111,915
52, 278
22, 048

S2, .381, 765

73, 531, 146
22, 946, 312

231, 535
238,713
,331 ‘A:\7

V o

Total live animals 5, SOS, 659 77,053,686 99, 602, 81:3

nmmd': . 95, 215 07 aea 181, ‘32S 57, 971

I) ;!I ni .

•

CLeeso
Sliilc—
Condensed

do

do

S, C9.L 597

16,209,OS3

S77, 45S
414, 1‘24

1, ::41, 140

333, 217

9, S50. 704
55,:302,917

:37,235,627

2, 392, 4S0
.8, 4GS; 174

3,066,042
343, 583

13,503,279
44, :394, 251

155, 73 4, .322

.3
,
592 , 415

7, 430, 089

12, .10 4, 384
83.J, lOS

Total dairy products,
2, 965, 934 14,265, 879 24, 261.994

dozens. ,

.

IG, 14S,S49 S, 734,087
47, 968

20, 784,424 0, 003, 7d 20,396,206 6, 1,34,441

Teathers 640, 020 281, 806 312,113

Fihorb, anlTnal;
"^ilk; waste .pounds.. 3597 8, ITS

124, 127
32, 2S5

8, 158,300
8, 403

2, 216, 137

Total animal bgrs 062,045 132, 305 S, 190, oS5 2,224, 590

Oice .Xxunds.. 2,351,77:3 258,611 2,874,225 298, 136
114, 038

4, 946. 298 531,329

Packina-house products;
Beer—
Canned pounds.

.

Cured or pickled— do

—

Fresh do

—

Oils—olco oil do
Oleomargarine do—

3, 464, 7:13

23, 2.35, 974
0,:394,404

97, 017,065
2. 5‘32,S21

15'S12, S31

461,901
2,2.89,516

7SS, 793
iO, 156, 665

263,453
1

,
002

,
oil

! 75,313,261
31,874,743

ilTO, 440, 934
80,481,946
5,25‘2,1SS

1 20,239,988

11, 973,530
:j,:iS2,670

21,731,633 ^

9,:Ui;iSS
617,035

1,-386,445

50,416,690
1 38.060,082
23i;215,075
102, 645,914

5, 426, 221
j-O 25s

9,353,450
4, 034, 195
28.886.115
12.519.115

;

640, 4S0
1,326,472• - * •

Total beef do 143, 4S7, 82S 14,962,:3:S9 o33^ Goo 48,432,501 444,053,325 56,759, 827

Bones, and mannf
Grease, grease sc

ail soap Stock-
Lubricating

acturcs of,

ops, and
47,651

2,394,918
5, 046, 959

34, 796

2,384,395
4,266j097

i

1

j

1

3, 994,436
3, 156, 568

Hair/. 1,085,038
i

' 1,402,189 i 2,0:33,8:38

Hides and skins, c ther than
1

r .ir kins rwa-pd".. 323,417 69, 515 1,074,529 i 248, 547 1,574,369 469,637
12,524,901 ; 1,933,705 21, 135, 730

j

4,013,172 3,284, 190 2, 938, 925

Horse —do— 5,742,855 ^ 610,456 605,054 67, 798 266, 743 34, 481

Other — do— 1, 275, 962 193,577 2,117,867 356, 207 1,996, 717 432, 208

Total do— 19, 867, 135 2,807,25*3 24,933,180 4,685, 724 7,122,019 3, 875,251

Hoofs, horns, and horn tips,

striDS. and waste. .« 61,180 16, 182 37, 558

Lard compounds. -.pounds.. 5S, 303, 564 5,489, 139
1, 350, 218

69,980,614 6, 045, 752
2,192,464

52, 843,311 5,147,434
2,835,005

Mutton .pounds.. 4,085,496 5‘23,023 3,877,413 1 448,221
;

5,552,918 696,882

Oils, animal, n. e. s, gallons.. 891,035 609,294 559,197 i 405, 635 655,587 492,964

Pork—
9, 610, 732

'

1,815,586Canned .pounds.. 3,074,303 492,822 4,644,418 745
,
92s
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-Table 192,—Agncultural exports (domestic) of the United States during the 3 years end-
ing June SOj 1916—Continued.

Year ending Juno 30

—

Article exported. 1914 1915 1916 (preliminary).

Quantity. Value. Quantity. Value. Quantit^n Value.

ANIMAL MATTER—Continued.

Packing-house products—Con.
Pork—-Continued

,

Cui’ed—-
103,904, 253 $2.5,879, 050

23,767,447

4,896,574

346, 718, 227

203,701,114

45,655, 574

$47, 326, 129

29,049,931

4,911,307

579, SOS, 786

282,208,611

63,460,713

$78, 615, 616

40,803,022

6,752,356

pounds 165,881, 791

45,543,085
Salted or pickled,
pounds

Total cured. pounds.

Presli do
Lard do
Lard, neutral do
Oils—lard oil. . . .gallons.

.

Total pork

405,389. 128 54,543,077 1596,074,915 81,287,367 925.478,110 126,170,994

2, COS, 020
481,457,792
29,323,786

111,199

359,181 1 3,908,193
54,403,911 475,531,908
3,270,236 26,021,054

87,364 184,019

473, SOI
52,440, 1.33

3,022,321
111,637

63,005,524
427,011,338
34,426,500

419, 969

7,523,403
47,634,376
4,050,397
308,642

113,155,591 138, OSl, 187 187,503,403

(‘
ii.i rl..'. 1,440,582

4, 562, 983
30, 092, 206
2, 724, 181

202, 120
755, 794

4,077, 882
234, 121

1,685,351

1,821,958
5,183,525

30,818,551
11,457, 907

307, 726
Si5 , 661

4,-859,815

1,083,005
2,412,842

6,823,085
8,590,236

14, 708, 893
13, 002, 247

1,269,866
1,732,231
2,867, 681

1,461,661
5,268,862

Ollier Uu
Sausage casings do
Stearin do
All other

Total packing-li o u s e
products 154,487,871 217, 904,852 279,138,467

PoultiT and game . .... . .

.

913,632 1, 1S7, 771 1,561,398
Silk waste. (See Piheis, ani-
mal.)

Wool. {See Fibers, animal.)

Total animal matter 169, 147,048 319,381,358 411,602,555

VEGET.A.BLE MATTER.

Breadstuffs. {See Grain and
grain products.)

Broom corn long tons..
Cocoa, ground or prepared,
and chocolate

I 2,959 327,426

336,940

3,764 36S, 051

1,934,166

3, 69S

j

454,749

1,658,657

Coffee:
Green or raw pounds..
Boasted or prepared, .do

Total coffee do

Cotton;

{pounds'.;“
Total cotton do

Flavoring extracts and fruit
juices

62,649,233
1,815,835

8,550,642
427,009

49, 177, 146
2.421,664

6,841,575
461,030

35,421,530
1,851,100

5,369,753
378,268

54, 465, 06S 8,977,651 51,698, 810 7,302,605 87,272,630 5,748,021

19, 186
7,420,455
9,146,114

4,753,520,083

} «

1
1,619,847/

|60S,855,454/

« {

6,158
2,437,602
8,201,189

4,288,295,926
218,950

112,844, 971

1
4S4,465|

|372,068,490|!

1
3,665 01

7|;

4,247
1,731,796 1

1 5,698,960 1

12,956,810,277

252, 627
125,528,052

1
4S3, 184

}3G4, 710,378

}
8,992,685

4,760,940,538*610,475,301 4,403,578,499' 376,217,972 3,084,070,125 374,186,247

106,892
121,287

1

136,742
56,698Flowers, cut

Forest products:
Bark, and extract of, for tan-

ning—
Bark long tons.

.

1,212 26,939
639,941

825 21,424
1

2,226,457Bark, extracts of 5,902,799

Total bark, etc 666,880 2,247,881 i 5,902,799

Charcoal 81,997
51,006

105, 009
36, 738Moss

1 Included in “Unland.”
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Table 192 .—Agricultural exports {domestic) of the United States during the 3 years end-
ing June 30, 1916—Continued.

Year ending June 30

—

Article exported. 1914 1915 1916 (preliminary).

Quantity. Value. Quantity. Value. Quantity. Value.

VEGETABLE MATTER—COntd.

Forest products—Continued.
Naval stores

—

Bosin barrels.

Tar, turpentine, and
pitch barrels..

Turpentine, spirits of,

gallons

2,417,950

351,353

18,900,704
I

?11,217,316

568,891

8,095,958

1,372,316

239,061

9, 464, 120

86,220,321

430,612

4,476,306

1,571,279

67,616

9, 309, 968

$8,874,313

291,939

4,337,355

1 19,882,165 11,127, 239 13,503,607

Wood-
Logs—
H iekorv M feet.

.

Oak-. ' do....
Walnut do

—

Other do

—

Total do....

Lumber-
Boards, deals, and

planks

—

Cyprus M feet .

.

Fir do....
Gum do.,..

Oak do

—

Pine-
White do....
Yellow-
Pitch pine, .do

—

Short-leaf pine,

Mfeet

8.425
1,872
6, 951

120,819

297,613
63,850

382, 059

2,512,501

2,020
226

1,090
41, 175

73.786
10;5l3

78,338
720,836

2,302
2,019
1,114

38,921

75, 888
53, 668
88,965
755,527

138,067 3.256,023 44,511 883,523 44,356 974,048

14,098
680,380
70, 714

231,308

43,878

911,223

22,453

127,289
30, SCO
67,155
18,105
187,833

420,982
8,709,140
2,164,017
10,644,310

1,606,864

19,521,719

634,103

3,001,399
1,448,622
1,917,315
557,838

6,948,239

10,078
368,886
24,588
97.397

18.398

403,254

5,261

49,716
19,891
36, 419

15, 610
79,707

319,065
4,251,620

715,756
4,870,864

662,786

7,565,272

160,219

1,123,212
962,248

1,102,532
462,087

2,925,984

10,521
208,455
32,155
98,990

34,206

504,952

2,185

47,236
23,356
33,739
37,332
78,038

306,510
2,964,948
969.338

4,665,527

1, 139,537

9,150,115

79,147

1,156,090
1,044,883
1,169,975
1,611,893
3,594,338

0 th e r pine,
Mfeet

Poplar M feet.

.

'Redwood do

—

Spruce do

—

Other do

—

Total do

—

Joists and scantling,

Mfeet

2,403,296 57,574,548 1,129,205 25,121,645 i 1,176,705 27,912,300

12,143
5,123,004

46, 964

206,919
2,564,543

112,463

6,007
3,874,298.

11,291

103,458
2,036,200

30, 578
4,086, 72i

20,590
2,435,094

55,604Railroad ties. .number.

.

Shingles M..

Shooks—
Box number..
Other do

—

11,149,532
807,805

1,270,477
1,542,272

11,682,495
020,043

1,303,127
1,024,093

1,908,643
1,024,348583,724

Total shocks.,do

—

Staves and heading—

12,017,337 2,812,749 12,302,538 2,327,220 2,932,991

332,662
5,852,230

258,670
2,481,502

288,587
3,533,181Jleadiiig

Staves number.. 77, iso, 535 39,297,208 57, 820,010

Total staves and
heading 6, 184,892 2,740,262 3,821,768

Other 3,028,642 1,650, 760 3,497,217

Total lumber 72,484,756 34,010,121 40,654,974

Timber-
Hewn M feet..

Sawed—
Fitch pine do

—

Other do

—

Total timber. -do

—

All other, including fire-

wood

29,859

390,149
21,158

783,327

7,821,364
562,720

6,118

159,064
8,607

1G3, 106

2,785,379
229, 491

9,628

175, 763
15,814

252.576

3,473,686
. 340,345

441,166 9,172,411 173,789 3, 177,976 201,205 4,066,607

201,089 156,234 164,532

Total wood , 85,114,279
1

38,227,854 45,860,161
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Table 192.—Agricultural exj^orts (domestic) of tie United States during the 3 gears elid-

ing June 30, 1916—Ooiitinuod.

Year ending June 30

—

Article exported. 1914

Quantily. Value.

1915

Quantity. Value,

1916 (preliminary;

Quantity. Value,

VEGETABLE MATTEB—COntd.

IToreat products—Ckmtinued.
W ooci alcolioi gallons.

Wood pulp pounds.

Total forest products

—

1,598,776
26,961,254

$652,486
529,741

944,374
18,838,400

$438,846
369,969

1,472,258
135,994

$857,161
1,703,374

106,978,554 52,553,536 67,827,102

Fruits:
Fresh or dried—
Apples, dried - . . .pounds
\ p> lo'-uiro-^h h'rrcl"
.Q'’l 1 :,<ir.ed-..iJouinu

Berries..'
Lemons, boxes
Oranges do..
Peaches

,
dried . . .pounds

Pears, fresh
Prunes pounds
Haisins do..
Other

Total fresh or dried..

Preserved— ^

Canned
Other

Total preserved.

Total fruits

Ginseng pounds.
Glucose and grape sugar:
Glucose pounds.
Grapesugar do...

Grain and grain products:
Grain-
Barley .bushels

.

Buckwheat do...
Com do...
Oats *. do...
Rye do...
Wheat do...

Total grain do

Grain products—
Bran and middlings,
long tons

224,605

162,680,378
36, 850,496

Bre?readstuff preparations—
Broad and biscuit.
pounds.

Other

—

Total breadstuff prep-
arations

Distillers^ and brewers'
s and malt sprouts,

long tons
Malt bushels.

Meal and ffour—
Com meal barrels.
Oatmeal pounds.
^e flour .barrels
Wheat flour do...

Total meal and flour.

33,566,100
1,506,569
17,401,692

70,075
1,558,921
6, 712, 296

69, 813, 711
34,766,410

2,025,445
6,089,701
1,937,771
717,079
308,707

3,824, 889

449,549
1,402,924
4, 062, 546

997,575
2,922,7-iO

42,559,169
2,351,501
23,764,342

122,914
1,759,405

14,464,655

43,478,802
24,845,414

,

3,270,653
8,087,406
2,241,061

635, 479
372,781

3,851,013
834,813
992,497

3,274,197
1,718,647
2,717,449

16,219,174
1,466,321
23,939,790

175, 070
1,575,042

13, 739,342

57,422,827
75,014,753

1,304,224
5,518,772
2,108,808
'639,501

491,019
3,690,080

893,587
691,732

3,975,396
5,407,219
3,261,109

25,941,920 27,805,961 28,014,447

4, 863,946
224,811

5,088,787

1 31,030,713

1,832,680

3, 760,284
799,635

1 03, 184

125,434,878
33,027,630

6,644,747
580

9,380,855
1,859,949
2,222,934
92,393,775

4,253,129
695

7,008,028
757,527

1,555,012
87,953,456

20,754,522
413,643

48,786,291
96,809,561
12,544,888

|259,642,533

112,502,840 ;101,527,847 1444,951,428

2,570
I

71,043 11,426

12,645,651 728,447
' 2,323,412

6,064,765
269,130

6,333,945

34,229,906

919,931

3,103,501
781,672

250,082

1148,523,098
37,803,084

18,184,079
396,987

39,339,064
57,469,964
14,733,409
133,552,226

463,675,729

329,425

11,687,452 702,509
‘

4, 30b, 899

3,051,859 5,009,408

59,788 1,467,028
330,603 270,059

336,241
15,998,286

8,293
11,821,461

1,185,801
569,204
31,119

54,454,175

5o, 240, 389

7,590
2,153,060

470,503
63,394,979

80,315
16,182,765

177, 987
2,301,535

1,923,214
2,416,068
416,182

94,869,343

99,624,807

27,473,160
515,304

38,217,012
95,921,620
14,532, 437
173,274,015

[349,933,648

14,618

11,433,410

1,633

419,979
54,748,747

119,619
15,520,669

7, 050, 036
978,568

8, 028,604

36,073,051

1,597,508

3,772,860
962, 101

20,663,533
481,014

30,780,887
47,093,0%
15,374,499

215,532,081

330,825,710

432,288

787,567
5,074,983

6,862,660

47,448

1,601,258
1,885,622
646,941

87,347,805

91,481,626

4 Long tons (2,240 pounds).



719Imports and Exports of Ajrlculturcd Protlmc^s.

1^-.—_i7?’?cu//i!ra6 exports {domestic) of the Urdted Stoies dv.rr,\y (Jip j c-cid*

ing June SO
^
1910—C'ontimied.

Arliicla czDorte'i.

Y ear ending June 30—

1914 1915
1

1910 (preliminary).

Quantity. Y'alue. Quantity, Value. Quantity, Value.

VEGET.VSLE MATTER-^COntd.

Cr^'n f'Ti'i RT'ain products—
r.r.i i.'ii . .

Grom products—Coutiniicd.
MilHeed long tons.. 67,690 31,840,011

S46,S<SS

25, 459 8787,048
1,045,396

25,852 ?S01,054
1,203, 091

Tots.l g^aln products ! 63,287,277 1 t09, 275,603 I

1

99,918,057

Total grain and pnin
products 572,951,335

1 430,743,767

long tons..

Hojps..... pounds..
oO.lJl 1 827,205 1

24,262;S96 i 6,953,529 |

105, 503
16,210,443

1,980,297
3,948,020 ’

178,236
22,409,818

3,257,028
4,383,929

T -.ju mee Meat
u:;-'. iiio 'l i'l. IS.;

l.i'i.' ’IN . Ivl'iln::
It, ..Ml,., 1 _
Alcohol, inciuding cologne

spirits proof gallons.,

Hum do....
187, 845

1, 3S8, 738
67,728

1,815, 121

200,455
1,240,804

108,085
1, oSS, 552

24,433,243
1,5S6, 900

8,784,742
1,887,307

Yvliislcy—
Bouibon do., ..

Etc do....

Total T^hisky . . -do

—

0 tiler do

—

47,775
134, 152

92,331
259,523

34,823
86, 564

69,497
168,386

88,802
124,700

113,803
208,879

181,927 351,854 121,337 237,883 213, 502 323,742

25,408 41, 129 30, 152 46, 599 50,259 67,595

Total distilled spirits,

proof gallons 1,783,918 2,275,832 1,592,798 1,982,019 25,283,904 11,002,386

Malt liquors—
Bottled dozen quarts.

.

GnbottieCl .gallons.

.

962,627
320,946

1,405,581
79,595

696,690
245,494

1,010, 222
7i,S90

668,228
340,064

961,582
103,0^15

Total malt liquors 1,485,176 1,082,112

dVines gallons.. 941,357
1

373,412 819,310
1

332,369 1,133,274 450,598

Total alcoholie liquors, .

.

Malt. (See Grain and gi’ain

products.)
Malt liquors, (.See Liquors,

alcoholic.)
Malt sprou ts. (See Grain and

grain, products.)
Nursei y stock

! 4,134,420 1

j

3,396,500 12,577,61!

315,005 170,218 203,671

Nuts:
Peanuts ......pounds..

Other -

8,054,817 421,367
398,312

5,875,076 325,725
377,486

S, 669,430 450,765
441,512

Total nuts 819,679 703,211 892,277

297,041

14,749,489
1,149,478

11:935,130
410, 186

Oil cake and oil-cake meal:
Corn pounds..
Cottonseed:
Oaks do...)

Meal do...J

Flaxseed or linseed. . .do—
Other do—

59,030,623

-.799,974,252

'662,568,639

1

8,484,930

909,407

11,007,44L

9,650,379
100,445

45,026,125

1.222.699,889

256,365, 126

524,794,434
9,900,878

798,206

\ 15,432,126
3,474,244
9,048,061

126,414

18,996,490

980,664,572
77,256,997
640,916,204
28,876,867

Total ...do—
Oils, vegetable:
Fixed or expressed—
Corn. pounds..
Cottonseed do—
linseed gallons,.

Other

1,530,358,45C 21,667,672 2,058,786,455! 28,879,051 1,746,710,63() 28,541,304

18,281,576
192,963,079

, 239,188

1,307,204
13,843,179

134,540
333,956

17,789,635
318,366,525

1,212,133

1,302,159
21,872,948

660,089
. 1,198,852

8,967,826
268,529,960

714,120

770,076
22, 659,804

479,231
. 2,^0,002

Total fixed or expressed

1.

'

1

15,623,879 . 25,034,048 . 26,139,113
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Table 192.—Agricultural exports {domestic) of the United States during the $ years end-
ing June 30, 1916—Continued.

Year endin g June 39

—

Article exported. 1914 1915 1916 (preliminary.

Quantity. Value. Quantity. Value. Quantity. Value.

VEGETABLE MATTER—COntd.

Oils, vegetable—Continued.
Volatile, or essential—
Peppermint pounds .

.

117,809 S397,050
230,557

184,981 $384,593
413, 104

154,096 8323,070
705,037

Total volatile, or essential 627,607 797,697 1,028, 107

16,251,486 25,831,745 27,167,220

Rice, rice meal, etc.:

Rice poimds..
Rice bran, meal, and polish,

pounds

18,223,204

4,191,002

721,046

36,274
126, 888

75,418,035

2,031,430

3,158,335

15,541
5,122

120,695,213

1, 273, 921

4,9^12,373

10,489

Total 884, 208 3,178,998 4,952,862

Roots, herbs, and barks, n. e. s

.

513,071 470,090 708,977

Seeds;
Cotton seed pounds.

.

Flaxseed, or linseed,
bushels

16,342,384

305,546

215,115

436,874

6,314, 439

4, 145

94,237

9,748

2, 475, 907

2,614

37,811

0, 501

Grass and clover seed—
Clover pounds.

.

Timothy do

—

Other do

—

4,640,852
12,480,294
5,156,801

691,437
688, 118
600,368

9,750,064
17,333,144
4,342,926

1,563,304
1,153,066
451,505

7,116,220
13,610,257
3,613,026

1,294, 944

1,038,301
401,925

Total grass and clover
seed pounds.. 22,277,947 1,979,923 31,426,134 3, 167, 965 24,330,503 2,735,170

Ail other seeds 558,833 589, 114 759,026

Total seeds 3, 190,745 3,801,064 3,538,503

Rpices 84,427 70,297
Spirits, distilled. {See Liq-

uors, alcoholic.)

Starch pounds..
Stearin, vegetable
Straw long tons.

.

76,713,779

288

1,825,230

4,714

107,036,638
j

260
i

2,939, 453
144,850
4,911

210, 185, 102 5,576,914

Sugar, molasses, and sirup;

Molasses gallons. . i

Sirup do
Sugar—
RefLued pounds.

.

1,002,441
11,630,528

50,895,726

175,498
1,491,639

1,839,983

1,148,741
11,439,133

549,007,411

145.274
1,653,495

25,615,016

4,387,369
10,031,693

1,630,350,863

524,861
2, 107, 068

79,390, 147

Total sugar, molasses,
and sirup 3,507,120 ! 27,413, 785 82,022,076

Tobacco;
Leaf ponr'd‘5.

.

Srem-. a;.<I trimniing.i.do— 44^.044,4^'? ; 53,903,3'36

60,334
347,997,276

348,815
;

44,479,890
13, 939

434,742,937
0,820,644

52,813,252
' 350, 343

Total do 449,749,982 53,963,670 348,346,091 44,493,829 441,509,581 53,163,505

Vegetables;
Fresh or dried—

Beans and peas, .bushels.

.

Onions do
Potatoes- do

314,655
.386,322

1,794,073

875,493
435,953

1,463,514

1,214,281
727,983

3,135,474

3,638,526
602, 585

2, 345', 731

1,760,383
503,739

4,017,760

5,914,198
578, 792

3,485,740

Total fresh or dried,
bushels 2,495,050 2,774,960 5,077,738 0,586,842 6,341,882 9,978,730

Prepared or preserved—
Canned
Pickles and sauces.
Other

1,520,879
928,611

1,711,950

1,898,840
959,016

1,308,453

2, 529,694
1,166,811
2,277,177

Total prepared or pre-
served - 4, 161,440 4,226,309 5,973,682

Total vegetables 6, 936,400 10,813,151 15,952,412
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Table 192.—Agricultural exports (domestic) of the United States during the 3 years end-
ing June 30, 1916—Continued.

Article exported.

i

Year ending June 30—

1914
i

1

1915 1916 (preliminary).

Quantity. Value. Quantity. Value.

!

Quantity. Value.

VEGETABLE MATTEE—COntd.

Vinegar gallons.

.

Wines. {Stc Liquors, alco-

holic.)

Yeast

125,006 $25, 112

332,895

106, 70S $17,731

230,409

Total vegetalile matter,
including forest prod-
ucts 1,051,805,141 1,209,109,785 $1,100,942,447

To+al vegcta^ile matter,
(?\'cludiug urosl prod-
ucts 944,826,537

' '

'

1

1,150,550,249^

i

! l,09S,:i5,345

Total agricultural ex-
ports, includmg forest

products
Total acri^’iLuml ox-

p UV'f Xi-l'.U II.

products

i

1,220,952,189'

1,113,973,035

1,528,491,143

1,475,937,007

i

1

1,577,0-45,002
1

1

'' 1,509,817,900
i

Table 193.—Foreign trade of the United States in agricultural -products, 1852-1916.

[Compiled from reports of Foreign Commerce and Navigation of the United States. All values arc gold ]

Agricultural exports. ^ Agricultural imports. i

Domestic.
Excess of

agricultural
exports (-f)

or of
imports (— ).

Total.

Percent-
age of all

domestic
exports.

Foreign. Total.
Percent-
age of all

imports.

Average:
1852-1856 SI 64, 895, 146 80.9 $8,059,875 $77,847, 158 29.

1

4- $95, 107, 863

1S57-1S61 215, 70S, 845 81.1 10,173,833 121, 018, 143 38 2 -i-lOf, S64, i>35

1S62-1S66 148, 865, 540 75.7 9,287,669 122, 221, 547 43.0 -f 35,931,662

1867-1871 250, 713, 058 76 9 8, 538, 101 179, 774, 000 42.3 4- 79,477.159

1872-1876 396; 666; 397 78.5 8, 853,247 263, 155, 573 46. 5 +142,364, 071

1877-1881 591,350, 518 80.4 8,631, 780 266, 383, 702 60.4 +333,598,596

1882-18S6 557, 472, 922 76 3 9,340, 463 311, 707, 564 46.8 +255. 105, 821

1887-1891 573,286,616 74.7 6, 982, 328 365, 950, 109 43.3 +213,318,835

1892-1896 : 038,748,313 73.0 8,446, 491 398,332, 043 51.6 +248, S62, 766

1897-1901 827,566,147 65.9 10,961,539 376,549,697 60.2 +461, 977, 9S9

1902-1906 879,541,247 59.5 11,922,292 487,881,038 46.3 +403,582,501

1907-1911 975,398,554 53.9 12, 126, 228 634, 570, 734 45.2 +352, 954, 048

1901 951,628,331 65.2 11,293,045 391,931,051 47.

6

+570,990,325

1902 857,113,533 63.2 10,308,306 413, 744,557 45.8 +453,677,282

1903 878,480,557 63.1 13.505,343 456, 199,325 44.5 +435,786,575

1904 859, 160,264 . 59.9 12,625,026 461,434,851 46. 6 +410, 350, 439

1905 826, 904, 777 ! 55.4 12,316,525 553,851,214 49.6 +285,370,088

1906 970, 047, 104
1

56.8 10,856,259 554, 175,242 45.2 +432,728, 121

1907 1,054,405,416
I

56.9 11,613,519 626,836, 808 43.7 +439, 182, 127

1908 1,017,396,404
;

55.5 10,298,514 539, 690, 121 45.2 +488,004,797

1909 903,238, 122 1 55.1 9,584,934 638,612,692 48.7 +274,210,364

1910 871,158,425
1

50.9 14,469,627 687,509,115 44.2 + 198,118,937

1911 1,030,794,402
1

] 51.2 14,664,548 680,204,932 44.5 +365,254,018

1912 1,050,627,131 48.4 12,107,656 783,457,471 47.4 +279.277,316

1913 1, 123,651,985 46.3 15,029,444 815,300,510 45.0 +323,380,919

1914 1,113,973,635 47.8 17,729,462 924,247.116 48.8 +207,456,481

1915 1,475,937,607 54.3 34,420,077 910,786,289 54.4 +599,571,395

1916 1,509,817,900 35.3 41, 647,502 1,186,641, 769 54.0 +364,823,633

1 Not including forest products.

54159“—YBK 1916 16
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Table 194.— Value of principal groups^farm and forest products exported from and
imported into the Trnitcd States, 1014-1916.

[Compiled from reports on the Foreign Commerce of the United Stafcesd

Exports (domestic merchandise). Imports,

Article. Year ending Time 30—

1914 1915 1916 (preh). 1914 1915 1916 (preh).

FABM PRODUCTS.

ANBIAL MATTEE.

Animals, live 85,803,650 $77,953,686 $99,662,813 $24,712,111 $22,279,081 $18,649,079
Dairy products 2.965,934 14,265,879 24,261,994

6, 134,441
15, 403, 143 14,704,277 9,$;S,919

Eggs
Feathers and downs,

3; 734, 087 5, 003, 764 1,089,164 438, 760

1

110, 638

cmde
Fibers, animal-

640,020 281, 806 312, 113 4,871,603 2,502,623
1

2, 721,151

Silk ..... S,17S 8,403 ! 100,930,025
i

53,190,267
j

83,130,557
68, 212 ; 568

' 124, 333. (i-n

1

142,-120,734V^ool 124, 127 2,216,187
j

Packing-house prod-
ucts 154,487,871 217,904,852 279, 13S, 467 154,969,389 142,484,247 , 182,887,880

Other animal matter.

.

1,383,172 1,746,781
1

2, 092, 727 3, 563,922 1 3,003,170 1

' 71S, 542

Total anim jI matter. 169,147,0-18 319,381,358 411,692,555 358,729,684 .136, 785, 2S3 ‘ 481,670,598

YEGETAB I.E MATTER

.

330,040
8, 077, (>01

010, 470, yOl

4, 565, 919

164,815,124
S27/205

6, 953, 029

Argols or wine lees
Cocoa and chooola le. .

.

Coilee
Cotton
Fiters, v o g c ta b 1 e

,

other
Fruits

I

31,039,713
Cir c: ' 1,832, GS6
Ohi v-

* -'I-

gar
Grain and grain piod-

iicts

Hay
Hops
Indigo
Licorice root
Liquors, alcoholic
Nursery stock (plants,

trees, etc.)

Nuts
Oil cake and oil cake
meal

Oi:. ver'n..oie
<'ipi:.u:-j, r,i''C

Bice, rice fiour, meal,
and broken lice

Sago, tapioca, etc
Seeds
Spices
Starch
Sugar, molasses, and
sirup

Tea
Tobacco
Vanilla beans
Vegetables
Wax, vegetable
Other vegetable mat-

ter

4,134,420

315, 065
819, 679

21.697 S72

LjNb s.;

1,934,166
7,302,605

376,217, 972

1,668,657
5,748,021

374, 186,247

I

34,229,906
919,931

3,885,233

572,951,335
1,980,297
3,948,020

36,073,051
1,59?; 508

4,734,961

430,743,767
3,267, 028
4,383,929

3, 396, 500

170,218
703,211

S79.0"1
2S,>3i;7 5

12,577,611

203,671
892,277

1:.! I'.T. JJi)

3,228,674 '

21,503,983
110,725,392
19, 456, 588

54,349,995
,

o3, 638, 334

3,00i,3S0 ' 5,306,246
23,478,156 35,801,242
100,765,644

,
115,485,970

23,20y,9(i0
,

40,156,342

40,420,017
27,081,399

Total vegetable mat-
ter

Total farm products

.

FOEEST PEOEPCTS.

Cork wood or cork
bark ......

Hyewoods, and ex-
tracts of.

India rubber
Gums, other than In-
dia rubber

Naval stores

884,203

3,190, 745
Sh42?

1,825,230

3,507,120

53,9G3’676'

6, 936, 400

1,431,397

3,178,998

3,861,004
76,297

2,939,453

27,413,785

”44,‘493,'S29

'iOj'sii'isi'

4,952,802
*'

3
,"sis,'508

'

"5,'576,"mi

82,022,070

'53,'iG3,'59i

‘i5,'952,’4ii

1,429,482
I

1,223,726

944, 826, 587
j
1, 156, 556, 249

1,113,973,035 1,475,937,607 1,409,817,900

19, 882, 165 I 11, 127, 239 ^ 13, 503, 607

1,098,215,345

27, 442,277
1,634, 390
2, 790, 516
1,093,226
2,047,192

20,347,540

3, 606, 808
19, 8S8, 601

120,078
32, 320, 7S2
1,810, 429

7, 473, 707
1,641,540

20, 084, 184
5,595,509

408,922

103, 394, 094
16,735,302
35,038,520
2,277,675

15, 133,535
1, 049, 126

680,007

565,516,932

12,518,356
22 s, 906

2, 778, 735
1,596,078
1,252,089
13,404,903

3, 751, 550

1(), 830,932

210,635
24, 781,279
2,445,005

6,304,216
1,434,219

23,054,820
5,927,359

343,805

175, 956, lOS
17,512,619
27,160,570
1,86^3,515

9,329,732
1,012,402

243, 817

574, 001,006

924,246,616
1

910,786,289

3,851,794

793,926
71,219,851

15,620,780
36,764

2,762,895

1, 142,031
83,030,269

15,210,150
6.102

59,460,062
23,285,816

15,637,360
679, 412
144,627

8,235,670
1,609,571

16, 685,356

3,686,348
21, IbU, 491

33,919,107
879,699

6,093,611
2,226,697

33,571,697
8,946,622

123,838

212,545,293
20,599,857
24,619,068
1,697,543
10,811,393
1,580,530

24,643

704,971,171

1,186,641,7®

3,134,884

4,289,247
155,044,790

18,367,940
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Table lH.~Value of principal groups offarm and forest products exported from and
imported into the United /States, 1914-1916—Continued.

Exports (domestic merchandise). Imports.

Article. Year ending June 30—

1914 1915 1916 (prel.). 1914 1915 1916 (prei.).

FAK5IPRODUCTS—
Continued.

FOREST PRODircTS—
conlinucd.

Tanning materials, n.

e. s

Vi^ood:
Cabinet, unsawed . .

.

8666, 880 S'2,247,SS1 $5,90-2,199 $4,368,041

7.124,688 ^

22,436,585
7,2U>, 46o
1,657, 605
i; 210,390

17/023,338
‘2, '172, 072

85,343,263

4,271,775

1

23 ;
50". 391

i

$3,837,297

i nil 1C7
Lumber. . .

Pulp w^ood
72, 484, 756 34,010,121 40,654,974

*1^ U1 ij Xui

29.624,-279

Timber and logs
Rattan and reeds. ..

12, 4‘2S,434 4,061,499 5, 040, 655
6,572.830

j

1

1, ‘263, Oil

i9,xi8i;iii

2,CbT,il’8
'

0.3^3, i 49
: 1,417,859

1, 7-0,816
16, 8fk

,
s5Q

'

3, 134,635

Wood pulp
Other forest products.

.

5-29,741

986, i) 1 8
369, 0c9
730, 827

1,703,.3M
1, 021, 693

Toiai forest producis 106,978,554 ! 52,5.53,536
|

07, 82", 102
i
iuO.Obl ‘.''C

1

1,7,. 5-1 J. -To ‘252. 821.473

Total farm and for-

est products 1,220,052,189
|

1,5-28,491,143
j

1,5:7,615,092

1

1,079,507,916
1

|1, 076, 035, 7S2 1,439,460,222

Table 195 .—Eozports of selected domestic agricnltuml products, 1852-1016.

[Compiled from reports of Foreign Commerce and Navigation of tlie United States. V>Tiere Sgui’es are
lacking, eitiier there v/ere no exports or they were not separately classified ior publicatioii “Beei
salted or pickled,’’ and ‘‘Perk, saUe-'* ov barrels, l!^5i-lS65, vrere reduced to pounds at the rate
of 2Un pounds per bairei, and tierce

,
: -i''- , atthe rate ot 300 pounds per llerce;coli:uusced oik 1010,

pounds reduced to gallons at the rate of T c pounds r callcn. It is assumed that 1 barrel of corn meal
ic lun of 4 knishels of corux, and 1 b xi'rri oi .'-hr, t flour the produu of 5 bushels of vheat prior to

. ' b bushels oi wheat in 1S30 and subsequently.]

Packing-house producis.

Year ending
Juue 30--

Average;

1857-1861

.

1862-1866 .

1867-1871 .

1 87-2-1876 .

1S77-1SS1 .

1,882-18,^6 .

18^7-1891 .

1 ‘59-2-1896 .

1897-1901 .

190-2-1906 .

1907-1911 .

Cattle. Cheese. Beef,

;

cured—
1 salted or

I
pickled.

Humher.
1,431

20, 204
6,531

4,5,6v72

1-27,015

Pounds.
\

6,-200,385

13,906,430
42,6813,073

52,880,978
87, 173,752

1-29; 670, 479 1

Poimds.
25,980,5-20

26,985, SSO
>7,662.7-20

2w, 95 1.656

15, 826; 646
rO, i74, 643

131,6\/5

2i4 39-1

3 10
’ 032

415,188
.598, 103
253, 867

108 790,010 I 47.401,470
8(, 3.5-t,&42 ! 65,013,851
06,905,793 ' 61,898,780
46.108,704 ' 52,242,2x88
19'. 241, 482 : 59,203,292
9

;
152, 083 46.187.175

Beef, fresh.
Beef oils—
oleo oil.

Pounds. Pomnl'i.

.. 1

i

60, 601, 1-20
!

97,3-27,819

136, -i47, 554
207,372,575
305,026,184
272,148,180
144,799,735

30,276,133
50,482, 249
102,038,519
139,373,402
156,925,317
170,530,432

'

Beef tailow.

Pounds.
7. Ilk, 910

13', 214, 614

48,745,416
91,608,126
56,976,840
86,082, 497
59,89-2,601

66,356,232

Beef and its

pi uducts—
t'jtal, as far

xss ascertoin-
able.^

PoVTtls.
33,440,430
40 200,494
70, 865', 444
54,531,925
114.821,006
218,709,987

225, 625,631
411,797,859
507,177,430
637,268,285
6-22,843,230

448,024,017

1901
1902
1903

1901
1905

450.-218

302 ; 884
402,178
.593,409

567, SOO

39, ,‘^13. 517
27,203.184
18,987,178
23, 83 .5

;
172

10,l;34,424

55,312.f»32

48,632,727
52,801,220
57,584,710
55,934, 705

351,748,333
301,824,473
254,795,963
299,579,671
236,480,568

161,651,413
138,546,088
126,010,339
165, 183, 839
145,228,245

77,166,889
34,065,758
27,368,924
76,924,174
63,530,992

705,104,772
596,254,520
546,0.55,244

6&3,147,095
575,874,718

1906.
1907.
1908.
1909.

1910.

1911.
1912.

1913.
1914.
1915.
1916.

684, ‘239

423,051
349, 210
207, 542
139, 430

16,66*2.451

17. 285; 230
8', 439, 031

6, 822,842
2,846,709

150,100
105,506
24,714
18,376
5,484

21,666

10,366,605
6,337,559
2,599,058
2,427,x577

55,362,917
44,394,251

81,088,098
62.645,281

46; 958, 367
41,494,210
36,554,266

40,283,749
38,087.907
25, 856', 919
23, 265; 974
31,874,743
38,060,682

268,054,227
281,651,502
201,154,105
122,9x52,671

76,729,666

42,510,731
1.5,264,320

7,362,388
6,394,404

170,440,934
231,215,075

209,658,075
195,337,176
212,541,157
179, 985', 246
126,091,675

138,696,906
126,407,124
92,849,757
97,017,065
80,481,946
102,645,914

97,567,156
1-27,857,739

91,397,507
53,332,767
29,379,902

29,813,154
39,451,419
30,586,350
15, 812, 831

20,239, 988
16,288^743

732,884,572
689,752,420
579,303,478
418,844,332
286,295,874

265,923,983
233, 924,620
166, 463,344
148, 487, 82S
383,533,055
444,053,325

1 Includes canned, cured, and fresh beef, oieo cii, cleomarganne, and tahow.
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Table 195.—Exports of selected domestic agricultural products, 1852-1916—Continued,

Packing-house products.

Year ending
June 30— Pork,

cured—
bacon.

Pork,
cured

—

hams and
shoulders.

Pork,
cured—
salted or

pickled.

Pork

—

lard.

Pork and its

products—
total, as far

as ascertain-
able.

1

Com and
Apples, corn meal
fiesh. (in terms of

grain).

Average

:

1S52-1S56 .

1S57-1861 .

1S62-1S66 .

1S67-1S71 .

1S72-1870 .

1877-1881 .

Pounds.
30, 005,479
30, 5S3‘, 297

10,796,961
45,790,113
313,402,401
643,633,709

Pounds. Pounds.
40, 542, 600

34,854,400
52,550,758
28,879,085
60,429,361
85,968, 138

Pounds.
33,354,976
37, 905, 993
89, 138,251
53,579,373

194, 197, 714
331,457,591

Pounds. Barrels.
103,903,056

\

37,412
103,403,690

I

57, 045
252,4.85,970

!

119,433
128, 248,571
568, 029, 477 132, 756

1,075,793,475
1

509,735

Bushels.
7, 123,286
0,557,610
12,059,794
9,924,235

38,560,557
88, 190,030

355,905,444
419,935,416

j

438,847,549 I

536,287,260
'

292,721,953
209,005, 144

47,634, 675
60; 097, 305
96, 107, 152

200, 853, 226
206,902,427
189,603,211

1SS2-1SS6 .

1887-1891 .

1892-1896 -

1897-1901 .

1902-1906 .

1907-1911 .

1901
1902
1903
1904
1905

456, 122, 741

383,150, 624
207,336,000
249, 665, 941
262,246,635

216,571,803
227,653,232
214,183,365
194, 948, 864
203,458,724

72.354.682
73.984. 682
64,827,470
112,788,498
116, 823,284
90,809,879

138,643,611
115,896,275
95,287,374
112, 224,861
118,887, 189

263,425,058
381,388,854
451,547,135
652,418,143
592, 130, 894
519,746,378

611,357, 514
556,840,222
490,755,821
561,302, 643
010,238,899

739,455,913
936,247,966

1,052,133,760
1,528,138,779
1,2-12,136,049

1,028,996,059

1,462,309,849
1,337,315,009
1,042,119,570
1,146,255,441
i; 220, 031, 070

401, 886
522,511
520, SIO
779, 980

1,308,608
1,225,655

883,673
459,719

1,656,129
2,018,262
1,499, 942

49, 992,203
54,606,273
63,979,898
192,531,378
74,615,465
56,568,030

181,405,473
28, 02S, 688
76, 630,261
58,222,061
90, 293,483

1906,

1907,

1908
1909,

1910,

361,210, 563

250,418, 699
241,189,929
244,578,674
152, 163, 107

194,267,949
209,481,496
221,769,634
212,170,221
140,835,385

141,820, 720
166,427,409
149; 505, 937
52,354,980
40, 031,599

741,516,886
627, 559, GOO
603,413,770
528,722,933
362,027,671

1,464,960,356
1, 26$, 005, 412
1,237,210,760
1,053,142,056
707,110,062

1,208,989
1,539,267
1,049,545
896,279
922, 07S

119, 893,833
86,368,228
55,063,860
37, 665,040
38, 128,498

1911,

1912,

1913,

1914,

1915,

1916,

156,675,310
208,574,208
200,993,584
193,964,252
346,718,227
579,808,786

157,709,316
204,044,491
159, 544, 687
165,881,791
203,701,114
282,208,611

Year ending ! Lard com-
June 30— pounds.

Average:
1852-1856,
1857-1801

.

1862-1806,
1867-1871

,

1872-1876,
1877-1881

,

Pounds,

Cotton.

Pounds.
1,110,498, 083

1. 125.715.497
137,582, 133
902,410,338

1.248.805.497
1,738, 892,268

1SS2-18S6
1SS7-1S91,
1892-1890
1897-1901
1902-1906
1907-1911

1901
1902
1903
1904
1905

21,792,477
52, 954,358
75, 765,254

1,908,178, 200
2, 439,050,456
2, 736,655,351
3,447,909,578
3, 032,267,952
4, 004, 770,051

23, 359,966
36, 201, 744
46,130,004
53,603,545
61, 215,187

3,359,062,360
3,528,974,636
3,509,141,969
3, 089,855,906
4,339,322,077

1900,

1907.

1908.
1909.

1910.

67,621,310
80, 148,8611

75, 183, 210
75, 183, 196
74, 556,603

3,634,045,170
4,518, 217,220
3, 816,998.693
4, 447, 985; 202
3,206,708,226

1911,

1912,

1913
1914
1915
1916

73,754,400
62,522, 888
67,456,832
58,303,564
69, 980,014
52,843,311

4,033, 940,915
5,535, 125, 429
4,562,295,675
4,760,940,538
4,403,578,499
3,084,070,125;

45,729,471
56, 321, 469
53,749,023
45,543,085
45, 655, 574
63,460, 713

Glucose
and grape
sugar.

Pounds.

476, 107, S57
532,255,865
519,025,384
481,457,792
475,531,908
427,011,338

Corn-oil
cake and
oil-cake
meal.

879.455,006
l,07i;951,724
984,696,710
921,913,029

1,106,180,488
1,459,532, 294

Cottonseed-
oil cake and
oil-cake
meal.

1,721,106
1,456,381
2,150,132
1,506,569
2,351,501
1,466, 321

Prunes,

65,614,522
41,797,291
50,780,143
10,725,819
50, 668,303
39,896,928

Tobacco.

Pounds. Pounds. Pounds. Pounds.
140.183.800
107.710. 800
140, 207,850
194,753,537
241,848,410
266,315,190

4,473,550' I

27, G86, 298
125,574,007'
209 27Q 772
154' 806'980|"2i,8S8,‘i35
145,064,7831 61,732,807

1,005, 099, 895
1,000,700,196

989, 738, 130

' 237,941,913
259,248,301

’ 281,746,279
' 304,401,701

48,550,774' 325,538,515
47,039,287! 334,395,923

204,209, 974!

130,419,611!
120,239,981
152, 768,716
175,250,580

189,656,0111
151,629,441]
129,686,8341
112,224,5041
149,820, 088|

12,703, 209
14,740, 498
8,093,222
14,014,885
24, 171, 127

48,420, 942
56,808,972
66,127, 704 i

53,233, 890;

49, 108,5981

1,258, 087,317
1,050, 406, 246

1, 100, 302, 988
820, .349, 073

1, 251, 907, 996

1,110, 834,678
1, 340, 967, 136

929, 287,467
1,233,750, 327

040, 088, 766

10,021,564 315,787,782
23.358.849 301,007,365
00, 3S5, 215 368, 184, 084
73,140,214' 311,971,831
54.993.849 334,302,091

24,869,744* 312,227,202
44,400,104 340,742,864
28,148,4501 330,812,658
22, 602, *2881 287,900,946
89,014,8801 357,196,074

181,963,046
171,156,259
200,149,246
199,530,874
158,462,508
186,386, 182

83,384, 870'

72,490, 0211

76,262, 8451

59, 030, 623
45,026, 125
18,996,490

804, 596, 955
1,293,690, 138
1, 128, 092,367

799, 974, 252
1,479, 005,015
1, 057, 921, 5C9

51,030, 711,

74,328,074
117,950,875
69,813, 711

43,478,892
57,422,827

355,327,072
379,845,320
418,796,906
449,749,982
348,346,091
441,569,581

1 Includes canned, fresh, salted or pickled pork, lard, neutral lard, bacon, and hams.
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Table ITd.—

E

xports of selected domestic agricultural products, 1852-1016—QoTitmuQdi,

Year ending
June 30—

Hops.

Oils, veg-
etable—
cotton-
seed oil.

Rice and
rice bran,
meal, and
polish.

Sugar, raw
and

refined.

1

JWieat and
wheat flour
(in terms
of grain).

Average:
1852-1850
1S57-1S61
1862-1860
1807-1871
1872-1S70
1877-1881

1882-1886
1SS7-1891
1892-1890
1897-1901
1902-1906
1907-1911

1901
1902
1903
1904
1905

1900

1907
1908
1909
1910

1911
1912
1913
1914
1915

1910

Pounds.
1,162, 802

2, 216, 095

4, 719, 330
6, 486, 616
3, 446, 466

10, 445, 654

9,584,437
7, 184, 147

15, 146, 667
15,467,314
11,476, 272
14, 774, 185

Gallons.

547, 450
4,498,436

3,467,905
7, 120,796
15,782,647
42,863,203
38, 605, 737
38, 783,550

Pounds.
56,514, 840
65, 732, 080
2,257,860
1, 856, 948
391,344
602,442

561,406
3, 209, 653
10,277.947
18,407,139
45,977, 670
27, 194,549

Pounds.
7,730,322
6,015,058
3,007,777
4,356, 900

20, 142, 109

41,718,443

107,129,770
75,073,838
13,999,349
11,213, 664
14,807,014
01,429,802

Bushels.
4, 715, 021

12,378, 351
22,529,735
22, lOG, 833
48,957,518
107, 780,556

82, 883.913
64, 739;

on
99, 913, 805
120,247, 430
70,527, 077
62,854,580

Barrels.

2, 891,502
3, 318, 280
3, 530, 757

2,585, 115

3,415, 871

5, 375, 583

8,620,199
11, 2S0, 5C8
15, 713, 279
17,151,070
15. 4A1, 100
11

;
840, 699

Bushels.
19, 172, 830
28, 969, 749
40, 183. 518
35,032, 409
66, 0.36, 873

133, 262, 753

121,674, S09
115,528, 568
170, 623, 652
197,427,246
140,025,529
110,137,728

14, 963, 676

10, 715,151
7, 794, 705

10, 9S5, 988
14, 858,612

13, 026, 904

1

16,809,534

I

22, 920, 480

i

10,446,884
10, 589, 254

13,104,774
12,190,663
17,591,195

1

24,262,896
16,210,443 i

j

22,409,818

49,356,741

1

33,042,848
35,642,094
29, 013, 743
51,535,580

43, 793,519
41,880,304
41,019,991
51,087,329
29,860,667

30,069,459
53,262, 796
42,031,052
25,728,411
42,448,870

i

35,537,328
|

25, 52/, 846
29, 591,274
19, 750, 448
29, 121,763
113,282,760 1

38,142,103
30,174,371
28,444,415
20

,
511

,
4:9

26, 779, 188

30, 063,341
39, 446, .571

38, 908, 057
22,414,326
77,480,065

121, 9G9, 134

8,874,860
1

7, 572;
452

10, 520, 156 !

15,418,537
18,348,077

22, 175,846
21,237,603
25,510,643
79,946,297
125,507,022

54, 947,444
79,594,034
43, 994, 761

50, 895, 720
549,007,411
1,630,150,863

132,060,667
154, 856, 102
114,181,420
44,230,169
4,394,402

34, 973, 291
76,569,423
100,371,057
66,923,244
46, 679, 876

23, 729, 302
30, 160, 212
91,002. 974
92,393,775
259,642,533
,173,274,015

18,650,979
17,759,203

19, 716. 484

16,999,432
8,820,335

13.919,048
15, 584, 607

13, 927,247
10, 521,161
9,040,987

10, 129, 435
11,006,487
11,394,805
11,821,461
16, 182, 765

15,520,669

215,990, 073
2:U,772, 516
202,905,598
120,727,613
44,112,910

97,609,007
146, 700, 425

163,043,669
114,268,468
87,364,318

69,311,760
79,689, 404

141, 132, 166

145,590,349
332,464, 975

243, 117, 025

Table 196 .

—Imports of selected agricultural 2̂ roducts, 1852-1916.

[Compiled from reports of Foreign Commerce and Navigation of the United States. Where figures are
lacking, either there were no imports or they were not separately classified for publication, ^^Silk’^

includes, prior to 1S81. only ‘^Silk, raw or as reeled from the cocoon;’ ' in 1881 and 1882 are included this

item and Silk waste*/’ after 1882, both these items and “ Silk cocoons.” From ''Cocoa and chocolate”
are omitted in 1860, 1861, and in 1872 to 1881, small quantities of chocolate, the official returns for which
were given only in value. "Jute and jute butts” includes in 1858 and 1859 an unknown quantity of

"Sisal grass, coii*, etc.,” and in 1865-1868 an unknown quantity of "Hemp.” Cattle hides are included
in " Hides and skins other than cattle and goat ” in 1895-1897. Olive oil for table use includes in 1862-1864

and 1885-1095 -'ll olive np. "Lass includes in 1884-1890 "Other vegetable substances.” Hemp in-

cludes 'u i'- •'5- rhemp.]

Year ending
June 30— Cheese. Silk. Wool.

A''Te’*arf^:

1857-1861,
1862-1866,

1867-1 S71.
1872-1876,
1877-1881.

Founds.
1,053,983
1,378,147

Pounds.

681,669
1,094,948
1, 922, 269

Pounds.
19, 067, 447

62, 744, 282

Almonds.

Pounds.
3,460,807
3,251,091
2, 482,063

Algols or
wine lees.

Cocoa and
chocolate,

|

total.

Pounds.

1,354,947
2,360,529
4,951,473

12,403,256

Pounds.
2, 486, 672

3, 063, 893
2,453,141
3,502, 614

4, 857, 364

6,315,488

Coffee.

Pounds.
196, 582, S63
216, 235, 090
124,551,992
248, 726, 019
307, 006,928
384, 282, 199

18S2-1SS6,
1S87-1S91,
1892-1896,
1897-1901,
1902-1906,
1907-1911

1901
1902
1903
1904
1905

1906
1907

190S

1909
1910

1911
1912
1913
1914
1915
1916

8,335,323
9, 649, 752
12,588,515
22, 165,754
37, 662, 812

4, 672, 846
6, 564, 121

8,382, 892
10,962,210
17,187,544
22, 143, 461

83, 293, 800
117, 703, 889
162, 640, 491

163, 979, 079
193, 656, 402
199, 562, 649

15, 329, 099

17, 067, 714

20,671,384
22, 707, 103

23, 095, 705

10,405,655
14, 234,826
15,270,859
16,722,709
22,357,307

103,583,505
166,576,966
177, 137, 796
173, 742, 834
249, 135, 746

5, 860, 728

7, 487, 67'6

7,361,198
10,920,881
15,297,414

5, 140.232
9, 868,982
8, 142,164

9, 838,852
11, 746,081

17,551,967
21,433,570
26,469,990
24,379, 847
27, 647, 440
29,350,692

28,598,781
29, 276, 148
29,966,557
24,571,730
26,281,931

11,568,173
18,322, 049

25, 475, 234

38, 209, 423

70,901,254
113,673,368

47, 620,204
52,878,587
65, 046, 884
75,070,746
77,383,024

529,578,782
509,367,994
597,484, 217
816,570,082
980, 119, 167

934,533,322

854,871,310
1,091,004,252
915,086,380
995, 043,284

1,047,792,984

27,286, 866

33, 848, 766

32, 530, 830
35,548,143
40, 817, 524

45,568,797
46,542, 007
49,387,944
63,784,313
50,138,520
30,087,999

17,352,021
18,743,904
16,662, 132
25, 187, 957

23, 457
;
223

26,666,091
26,584,962
32,101,555
34,545, 829
31, 052, 674

41,925, 297

‘201, 688, 668
203,847,545
125,980,524
266,409,304
263, 928, 232

137,647,641
193,400,713
195, 293, 255
247,648, 869
308,083,429
534,828,022

15,009,326
14,233,613
17,144,968
11, 029,421
18,556,356

15,522, 712

17, 231, 458
16,670,558
19,038,405
17, 111, 264
16,596,921

28, 140, 835
30,540,893
26,738,834
32, 115, 646
28,182,956

29,175,133
23,661,078
29, 479, 119
29,793,011
28,624,554
34,721,043

84, 127, 027
97, 059, 513

86, 604, 684

132, 660,931

111, 070, 834

140,970,877
148, 785,846
143,509,852
179,364,091
194,734,195
245, 579,101

851,668,933
985,321,473
890,640,057

1,049,868,768
871,469,516

875,366,797
885,201,247
863,130,757

1,001,528,317
1,118,690,524
1,201,104,485
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Table l%.—I'inpoHs of selected agricultwal products, -i'6’5:?-^3YG—Continued

Year ending
June 30— Jt-lax.

Average:
1S52-1S56.
1S57-1S61.
1S62-1S63.
1S67-1,S71.

1S72-187G.
1877-lSSl.

lSS2-iSS0.,
1S87-1S01 .

,

lS02-iSitG.

.

1897-1901 .

.

1902-1906.

.

1907-1911.

.

1001 ..

1902.
1903.
1904

.

1905.

' Long tom.
1,143

IQOG
1907
ions

1909
1910

4, 170
4,260

5, 678

7, 021

6, 7S5
7, OOS
8,574
9, 721

Hemp,

Long tons.

1,574
2, 652

Hops.

Pounds.

Jute and
jute butts.

22, 711

22, 453

30,557
30, 919
5, 409
4,107
5,230
6, 3Go

i, 618, 879
7, 771, 672
2,386, 240
2, 3S1, 899
5, 205, 867
0, 769, 965

1911..

.....

1912
1913

ion......

1915..

..
lOlG

6,878

s! 155 S

10,123 i

8,089

8,729
8, G56
9 528

9,

’ 870
12,761

7,: 92
10,900 !

12,421 I

0,8 85
I

n939 I

Lo7ig tons.

3,244
17, 239
3,213

14, 909
49, 18S
62, 496

91,058
104, 887
84,111
93, 970

101,512
100, 420

JLicorice

root.

Pounds.

1,372.573
1, 887, S92

Manila.

Long fo7is.

12, 084

15, 566

59. 275, 373
86,444,971
87, 475, 620
99.543,395
96, 111,469

4; 057 2, 606, 70S 10,1. MO 100,10-5,6-5-1
6; 054 2, 805, 293 128,963 109,077,323

|

4; 919 6, 012, 610 79, 703 38,580.611
5; 871

3,987
2; 758, 103
4, 339, 379

96, 735
os; 2x5

89, 463, 182
lOS, 443, 892

5; 317 10,113,989 103,945 102,151,969
8, 71S 6, 211,893 104,489 66,115,803
6, 213 S, 493, 265 107,533 109,355, 720
5, 203 7, 380, 574 150, 085 97, 742, 776
6, 42j 3,200, 560 68, 155 82,207, 496

c O-Qa
1

8, .557, 531 6.", 2,3S 125, 135, 490
5,007
7, 00,3

2,901,125
8,-191,114

101,001
'

125,389
j

74,582, 225
105,116.227

S, 822 5, SS2, 025 106,033 1 115,636,131
5,-310 1 11 , 051, 332 S3, MO 65,9,58,-501
6,500

1

075, 704 108,322
!

1

41,003,295

47,354
47,217
60,813
67, 289

Molasses.

Gallons,
28, 4SS, SSS
30,190,875
34, 262, 933
53,322,088
44, 815, 321
32,638,963

35, 019, 689
30, 543, 299
15, -174, 619
6,321,160

17, 191,821
21,147,348

Year ending June
30—

oil,

Tor Labie
use.

Opn:m,
crude.

Average:
18-52- 1S56

Gallons. Pounds.

1857-1801
1862-180(3

,

1SG7-1871
1872-1870

1

1877-lbSl

17P 9-17

152,827
17-1. 555
218, 507

113, 594
128, 590

!

209,096
365,071
407, 656

1S82-1S8G. .. 1 391 946
1SS7-1891 1

lS02-189r3 i

1S97-1G01
1902-1900
1907-1911

.

758. 3.52

773,692
909,219

1.783,425
3,897, 224

475;299
528, 785
567, 681
537, 576
489,-513

43, 735
56, 453
61,648
65, 666
61,562

58, 738
54, 513

52, 467
61,002
93, 253

74,308
08, 536
73, 823
49, 688
51,083
78,892

1901 983, 059
1,339,097
1,494,1.32

1,713,590
1,923, 174

1902
1903
1904
1905

1006 2,447, 131
3,449,517
3, 799, 112
4 129, 454

1907
1908
1909
1910 a; 702; 210

4,405,827
4,836,515

,

5,221,001
6,217,560
6 71 f) Qft7

1911
1912
1913
1914
1915

^

1916
u, / yo/
7 294 4^1* j TtOi

Potatoes.

Bushels.
406,611

"*25i‘637
210,077
254, 615

1.850,106

2,834,736
3,878,580
1,804.649

495, 150
2, 602, 121
1,907, 405

Hice, and
rice Hour,
rice meal,
and broken

’
rice.

70.893,331
52,953,577

I 72,536,435
' 62,614,706

99,870.675
156, 868, 635
'160,807,652

165,231,669
150, 913, 684
215,892,467

Sisal grass.

Long tons.

61.5

vSngnr, raw
and lofined

Pounds.
479,373,018
691.323,833
672 037,111

1. 13S,40],,S1„

1.614,055,119
1,760,508.290

11,453,166
14,391,215
17, 240,399
18, 828, ,530

10, 477, 885

16,021,076
24, 030, 035
18.882,756
22, 002, 696
31,292, 165

23, 838, 190
28, S2S, 213
33,926, 521
51, 110,271
70, 839, 623
85, 716, 673

Tea.

583,208
534, 189
616, 570
673, 055
594, 680

469. 387
565, 252
285,845
517.388
449,239

629,312
399,837
508,433
455,200
484,027
146,658

2, 458, 400, -too

40,274 ;3, 003, 283,854
50,129 3,827,799,481
70,297 is, 910, 433. 945
96,832 3,721.782,404
102,440 3,997,156,461

„ 371,911 117,199,710
7,6.j6, 162 157,658,894oro

'169,656,284

154,221,772
106, 4S3, 515

Pounds.
21,950, 922
28. 449. 643
30, 869, 450
41,0.52,805
02,436 359
67, 583, 083

74,781,418
84,2"5,049
02,782,175
SO, 809, 270
98,677.584
96, 742, 977

358,605
3, 166, 581

181,199

1,948, 160
176,917
403, 952

8,383,966
353,208

218, 984
13,734,095

,

327^230 !

3,645,993
270, 942
209,542

166, .5-17, 957
209, 603, 180
212,783,392
'222. 900, 422
225,400,545

208.774,795
190,063,331
222, 103,547
'300, 194,917
277, 191,472
264,324,005

/0,0/6 ,3,975,005,840
89,583 ,3,031.915,875
87,025 ,4,216,108,106

100.214 !3, 700, 623, 013
100,301 ‘3,080,932,998

98, 037
99,061

103,904
91,451

99; 966

117,727
114,467
153,809
215, 54 1

1S5, 764

228, 010

3,979,331,430
4,391,839,975
3,371,997,112
4,189,421,018
4,094,545,936

3,937.973.265
4,104,618,393
4. 740. Hi)

5 i)>; 1 .

5.42".; il m'. 7

5. 63.3, M; 719

I

89,806,453
75,.579, 125
108,574,905
112.905,541
102, 706, 599

93.021,750
86,368,490
94, 149, 564
114,910,520
.85, 626,370

102.563.942
101,400,816
94,812,800
91,130,815
90. 987. 942

109, 865; 935



Imports and Exports of Agricultural Products. T21

Table 196.—Imports of selected agricultural products, Continued.

Year ending June
30~ Beeswax. Onions.

Plums and
prunes. Raisins. Currants. Bates. Pigs.

Average:
1887-1891

Pounds.
128,790

Bushels. Pounds.
60,237,642

Pounds.
38,545,635
17,745,925

Pounds. Pounds. Pounds.
9,783,650

10, 117, 0491892-1896 ... 279,839 12,405, 649 34, 397, 754 14,914.349
1897-1901....... 265, 143 623, 358 560, 762 7,660,593 27,520,440 15, 653, 642 s', 919' 921
1902-1906 450, 727 924,418 563,900 7,344,676 35, 457, 213 25, 649, 432 14 334,760
1907-1911 S46, 720 1,103,034 5,233, 145 35,258,628 26.059,353 1^'', S4S, 037

1901 213, 773 774, 042 745, 974 3,860,336 16,049, 193 20, 013, 6Si

21, GSl, 159
9.933,871

1902 40S, 706 796,310 522,478 6,633,545 36,238,076 11'. 057, 131
1903 48S, 576 925, 599 633,819 61 / 6# 0 33,878.209 43.814.917 10, 483, 142
1904 425, 168 1, 171, 242 494, 105 Q, 867; 617 ob, o4 / ,

b49 ! 21.058,164 13.178,061
1905 1 373, 569 856,366 071,604 4,041,689

1

31,7a2,919
|

19, 257, 250 ' 1-3,364, 107

1906
' 537,017 872,566 497, 494 12,414,855

i

37,078,311
'

22,43.5,672
i 17, 5o2, G.5S

1907 ;
Si7,CC3 i, 126. 114 323, 377

i

5, 967, 151 1 38,302,779
i

Si.270.S99 34,346, 173
1903 1 071,520 i, 275', 333 335, 089 9, 13.:, 3oo 38,652,656

i

1 18, S3'), .574

1900 ' 704/'': 7 574; 530 296, 123 5, 794,320 32,482,111 15. 2‘35, 513
1930... 9,'J,A5 1,024,225

;

5,042,683
1

'3(>, 32u, JoO '

22, 093; 713 , 17, SO'O 197

1911
1

1 r,n2 C04
I idj.'o’iii

1,514,967
'

2.4/9,220 ' 3’5, 439, 565
i

'2'^..j59 "23

19i2. 1,436,037 3,255,861 ; 2,7. 277/ A

j

1
lb 765,403

1913.. 828,703
,

7C'9,458
;

' 2, 570, 7,.5
!

S'i, 8i3.73a
j

01. S0-.\97d 16.837,819

1911 1, -12,200 ' 1,11-., 31; !
' 4,554,519

!

32 033, 177 o4.070j6l3 19,234.863

1015
1916..

i, 5u4, 506 829,17.7

815,872
1

1 2. £08, 806
'

1; 024, 296
1
30; 350, 527

!
25,373,020

1

21; 940. 374

1
31,075^124

i 20, 779; 730
1 7,153,250

ITides and sldns, otlier tlun furs. IMttcaroni

,

A’eriiiiceili,

Year ending June
JO

—

CaLile Goat.
Other than
cattle and

goat.

and aU
sim^lir
prepi'.ia-

lions.

Lemons, Oranges. V5alniils-

A'^ernge; Pounds. Pounds. Pounds. Pounds. Pounds. Pounds. Pounds.

1897-1901 08- 0j2, 973 91,373,311

1902-1906 120.''j,5.fui 93,674,819 115,952,418 41,104,544
30,980 6611907-1911 ii S, u81, 537 04,329,840 143,351,321 99, 7.'4, 072 1 153,343, 434 12,089, 730

1901 129, 174, 624 73, 715,506 77, 989, 617 L!S,514,G14 50,832,914

1 or',

a

148,. r.‘^:,ro7 SS, 03s, 516 89, 457, 6S0 164, 309 j2, /4-;', e76

1003 131.' Gil! 325 85,114,070 102, -340, 303 2S,7S7,S2i Po'r, Old 5 213 56,372,070 12,362,56?

190 '

85',

-

3: 0,163 103,024,752 40, 224, 202 171.923,-221 35, 893, 260 23, 670, 761

1905 113, 177, 357 97, 803, 571 126,893,934 53,442, OSO iSO, 0S4. u2i 2S, SSo, 575 21, 684, 104

1906 156, 155, .300 111.070,391 15S,‘0'i5, 419 77,926,029 138, 717, 252 31,134,3-n 24, 017. 02S

1907 134,671,020 ilOl.201,596 1135,111,199 87,720,730 '157,850,900 21.267,346 32 597, 592

1908 93,353,249 63. 6 :0; 758 1120,770,918 97, 233, 70S
85, 114, 003

178, 49:1, 003 18, 307, 4 Jt) 2c,sS7, 110

1900 192, 252, 083 104:048.244 1148,253,908 135, iSS, 550 8, s35, 8

1

'3 26, L57, 703

1910 SIS, 003 ,
5-38 115, 844, 753 174,770,732 113, 772, SOI 160.214,785

1

4, 67G US 33, 641^ 436

1011 ... 1 150, 127, 79C 86,913,842 1-37,849,757 114,779,116 134, 968,924 7, 672, iS6 33, 619, 434

1012 '251,0X2,513 95,340,703 191,414,882 lOS, 231, 028 145, 639,396 7, 628,662 37. 213, 674

1913 268.042,390 96, 250, 305 207,903,905 106,500,752 151, 410,412 12, 252,960 26, 662, 411

1014
101,0

‘279,9o‘J.48S

334, 341 ', 417
84, 759, 428
66,547,163

196,347, 770
137,439,153

126, 128, 621

56,542,480 i

37, 195, 728
i 33.415,833

1916 |434,177,771 100,657, 021 208,835,068 21,789,602
i 1

1 36, 858- 034
1
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Table 197 .—Foreign trade of tlie United States in forest products^ 185^2-1916.

{Compiled from reports of Foreign Commerce and Navigation of the United States.’ All values are gold.f

Year ending June 30

—

Exports.

Imports.

Excess of

exports (+)
or of imports

C-).Domestic. Foreign.

Average:
18.52-1856 $6,819,079 $694, 037 $3,256,302 + $4,256,814
1857-1861 9,994,808 962, 142 6, 942, 211 + 4,014,739
1S62-1S66 7,366,103 798, 076 8,511,370 - 347, 191

1867-1871 11,775,297 690, 748 14,812,576 - 2,340,531
1S72-1876 17,906, 771 959, 862 19,728,458

22, 006, 227
- 861,825

1S77-18S1 17,579,313 552,514 - 3,874,400

1882-1886 ! 24,704,992 1, 417, 226 34, 252, 753 - 8,130,535
1SS7-1S91 26, 060, 729 1,442,760 39, 647, 2S7 - 12,143,798
1892-1896 29, 276, 428 1,707,307 45,091,081 ~ 14,107,346
1897-1901 45,960,863 3, 283, 274 52,326,879 - 3,082,742
1902-1906 63,584, 670 3, SoO, 221 79, 885, 457 - 12,450,566
1907-1911 88,764,471 6, 4SS, 455 137,051,471 - 41,798,545

1901 55,369,161 3,599,192 57, 143, 650
!

+ 1,824,703
1902 48,928,764 3,609,071 59,187,049 - 6,649,214
1903

,

58,734,016 2,865,325 71,478,022 - 9,878,681
1904 ! 70, 085, 789 4,177,352 79, 619. 296 - 5,356,155
1905 03,iy9,348 3,790,097 92, 680', 555 - 25,691,110

1906 76,976,431 4,809,261 96,462,364 - 14,677,672
1907 92,948,705 5,500,331

i

122,420,776 - 23,971,740
1908 90,362,073

1
4,570,397 97, 733, 092 - 2,800,622

1900 72, 442, 454 I 4,982,810
1

123,920,126 - 46,494,862
1910 85, 030, 230 9,801,881 ; 178, 871, 797 - 84,039,686

1911 103, 033, 892 7, 586, 854 162,311,565 - 51,685,819
1912 108, 122, 254 6,413,343 172,523,465 — 57,987,868
1913 124, 835, 784 7, 431,851 180,502,444 - 48,234,809
1914 106,978,554 4,517,766 155,261,300 - 43,764,980
1915 52, 553,536 5, 0S9, 299 165,849,493 -108,206,658
1916 67,827,102 4,334,335 252,824,453 -180,663,016

Table 19S .—Exports of selected domestic forest products, 1852-1916.

[Compiled from reports of Foreign Commerce and Navigation of the United States, urhere figures are
lacking, either there were no exports or they were not separately classified for publication.]

Year ending June
30— Boards,

deals, and
planks .1

Lumber.

Shooks,
other than

box.
Staves.

Timber.

Rosin.
Spirits of
turpentine. Hewn. Sawed.

Average:
1852-1850.
1857-1801.
1862-1866.
1867-1871,

1ST2-1876,
1877-1881.

M fret.

129,499
205,476
138,020
138, 720
221,658
303, 114

Nuniher. Number. Barrels.
552, 210
6S4, 206
69,314

491, 774

845,803

Gallons.

1,369, 250
2, 735, 104

107
;
162

2, 693, 412

7, 138, 556

Cubic feet. M feet.

17,459,612
18, 316, 876

1882-1886.

1S87-1S91.
1892-1896.
1897-1901.
1902-1906,
1907-1911.

1901
1902
1903
1904
1905

1906
1907
1908
1909
1910
1911

1912
1913
1914
1915
1916

433, 963

531, 755
616,090
957,218
212,476

1,649,203

1,101,815
942,814

1,065, 771

1,426,784
1,283, 406

1.343.607
1,623,964
1,548, 130
1,357,822
1,684,489
2.031.608

2,306,680
2,550,308
2,405,296
1, 129, 205
1, 176, 765

593,0.54

435,581
668,797
765,215
925,828

714,651
788,241
566,205
533,182
872, 192

1,066, 253
803,346
900,812
977,376
928, 197

1,019,411

1,161, 591

1,710,095
867,805
620,043

583, 724

51,234,056
56, 181,900

47,363,262
46,998,512
55, 879,010
47, 420,095
48,286,285

57,586,378
51, 120, 171

61,696,949
52, 583,016
49, 783, 771

65, 725, 595

64, 162, 599
89,005,624
77,150,535
39,297,268
57, 820, 610

1,289, 869
l,533,a34
2,006, 427

2, 477, 696
2,4.53, 280
2,355, 560

2, 820, 815
2,535,962
2,396, 498
2, 58.5, 108
2,310,275

2,438,556
2,560, 966
2, 712, 732
2,170,177
2, 144,318
2, 189, 607

2,474, 460
2,806,046
2,417,950
1,372,316
1,571,279

9,301,894
10, 794,025
14, 258, 928
18, 349, 386
16, 927,090
16, 658, 955

20, 240, 851
19, 177, 788
16,378,787
17, 202, 808
15, 894, 813

15,981,253
15, 854, 676
19, 532, 583
17, 502,028
15, 587, 737
14, 817, 751

19, 599, 241

21,039, 597
18, 900, 704
9, 464, 120

9, 309, 968

13, 701,663
6,401,543
6,062,418
5,146,927
3,968,469
3, 406, 245

4, 624, 698
5,388,439
3,291,498
3, 788, 740

3, S5G, 623

3,517,046
3, 278, no
4, 883,506
2,950, 528
3, 245, 196
2,673,887M feet.

31,067
34, 602
29, 859
6,118
9, 628

218, 796
263,641

428, 755
508, 212

479, 776

533, 920
412, 750
530, 659
558, 690
486,411,

552, 548
600,865
463,440
383,309
451,721-

499,547

406,954
477, 135
411,307
167, 671

191,577

1 Including Joists and scantling^’ prior to 1884.



729imports and Exports oj Agricultural Products.

Table .—Imports of selected forest products, 1852-1916.

Lumber.
j

Year ending Camphor, India
’

Bubber Boards,
1

June 30— crude, rubber. gums, total. deals,
j

Shellac,
j

Yood pulp.
planks, Shingles. i

1

and other

1

sawed.
i

Average: Pounds. Pounds. Pounds. M feet. M. Pounds.
1
Long tons.

1852-1856 213,720 ’

1857-1861 360,522 ' I

1

,

1862-1866 386; 731 ' 634 276
1

1867-1871 1 7,389,890
1872-1876 12,631,388 564, 642 88,197
1877-lSSl 1,515,614 15,610,634 417, 907 55,394

1882-1886 1,958,608 24,480,997 577, 728 87,760
1887-1891 2,273,883 33,226,520 646, 745 184,050 5,086,421 37,251
1892-1896 1,491,902 38,359,547 39,671,553 661, 495 5,848,339 42

;
771

1897-1901 1, 858, 018 47, 409, 136 52, 974, 744 566, 394 S, S39. 232 46; 827
1902-1906 2,139,183 57,903,641 75, 90S, 633 727, 205 772,340 11, 61 :3

;
967 1:30,764

1907-1911 2,939,167 80,129,567 121,504,098 899, 659 866, 565 19, 046, 030 319,007

1901 2,175,784 55,275,529 64,927,176 490, 820 555,853 9,608,745 46, 757
1902 1,831,058 50,413,481 ' 67,790,069 665, 603 707,614 9,064.789 67,416
1903 2, 472, 440 55, 010, 571 69,311,678 720, 937 724, 131 11, 590, 725 116

,
asi

1904 2, 819, 673 59, 015, 551 74,327,584 5S9, 232 T70.;373 10
,
9 :3 :3,413 144, 796

1905 1, 904, 002 67, 234, 256 87,004,384 710, 538 758, 725 10, 700, 817 167,504

1906 1,668,744 157,844,345 81,109,451 949,717 900, 856 15, 780, 090 157,224
1907 3,138,070 1 76,963,8:38 106,747, 589 934,195 881,003 17,785,960 213, 110
1908 2,814,299 1 62,233,160

1

85,809,625 791, 288
1

988,081 13,361,932 237,514
1909 1,990,499 188,359,895 [114,598, 768 846,024 1,058,363 19.185,137 274, 217
1910.. 3,026,648 1101,044,681 154, 620, 629 1,054, 416 762, 798 29, 402, 182 378,322

1911 3,726,319 72,046,260 145, 743,880 872,374 642, 582 15, 494, 940 491,87:3

1912 2,154,646 110,210,173 175,965,538 905,275
1

514, 657 IS, 745, 771 477, 508
1913 3,709,264 113,384,359 170, 747, 339 1,090,628 560, 297 21, 912, 015 502,913
1914 3,476,908 131,995,742 1161,777,250 928, S73 895, 038 16, 719, 756 508,360
1915 3,729,207 172,068,428 1196, 121, 979 1 939,322 1,487,116 24,153,363 587,922

1916 4,574,430 267,775,557 ! 304, 182, 814 1,218,068 1,769,333 25,817,509 507,045

1 Include? ‘'Gutta-percha^^ only for 1867.

Table 200 .—Principal farm products imported from specified countries into the United

States, 1914-1916.

Year ending June 30—

Country from which con-
signed, and article.

1914 1915 1916

Quantity. Value. Quantity, Value. Quantity. Value.

Brazil;
Cocoa (cmde)...pounds.. 25,870,186 $2,764,766 19,708,016

773,400,315
$2,017, 224 45,657, 401 $6,086,847

73,541,315Codee do 743,113,500 76,016,463 65, 492, 280 849, 405, 925

British West Indies:
Bananas hunches.

.

15, 677, 191 4,849,087 11,957,935 3,483,373 4, 691,518 1,365,705

Cocoa pounds.

.

44, 062, 426 5,372,327 40,728,851 5, 407, 262 39
,
9 :33 , 405 6,038,665

Canada: Tea r..do 3,112,383 864,814 3,446,615 981, 933 2,600,706 861,236

China: Tea do 20,139,342 2,755,512 23,100,548 3,149,308 20, 422, 700 2,990,751

Colombia: Coflee do 91,830,513 11,556,038 111,077,449 13, 710, 164 109,363,456 13,619,545

Cuba:
Bananas bunches .

.

2,354.395 853,536 2,708,624 929, 761 2, 859, 021 1, 072, 035

Sugar (raw) pounds.

.

4,926,606,243 98,394,782 4,784,888,157 156,181,349 5,150,852,007 192,558,595

Dominican Eepublic:
Cocoa pounds.

.

26, 782,966 3,187,006 46,620,464 5,499,510 48, 990, 707 6,946,412

Ecuador: Cocoa..."..do

—

26,319,735 2,693,674 33,418,752 3,351,797 31,878,350 4; 198, 249

France:
Cheese do 5, 418,904 1,032,817 3,554,297 737,212 2,321,543 783,323

Ohve oil (salad) .gallons.

.

949,858 1,512,324 802,092 1,215,632 895,369 1, 402,972

Italy:

Cheese pounds.

.

‘ 26,453,626 i 5,024,270 25, 662,362
1

5,108,850 16, 084,059 3,855,856

Macaroni do 121,924,372 5,481,187 54,591,991 1 2,944,398 20, 221,908 1,426,730

Olive oil (salad). gallons.. 4,319,567 6,552,098 4,864,388 i 6,089,646 4, 696, 812 6,725,524

Japan; Tea pounds..
Mexico: Coflee do

—

41,913,273 7,171,202 43, 869,012
1

7,G&3,356 52,359,526 8,975,993

49,385,504 8,028,186 52,706, 120 6,898,161 49, 832, SOI 6,222,326

Netherlands:
Cheese do 3, 656, 763 455,159 2,210,861 1 287, 620 578,201 121,588

Coflee do

—

5, 905, 654 636,763 1,583, 672 1
253,731 50, 896 10,884

Philippine Islands: Sugar,
pounds

Portugal: Cocoa. ..pounds..
116,749,211 2,553, 601 326,842,296 7,511,126 217,190,826 6,389,017

17,738,638 2,292,959 3,516,655
;

512,270 7,531,924 1,368,032

Switzerland: Cheese,
pounds 22,489,706 3,617,651 14,766,682 2,677,249 9,514,008 2,031,590

United Kingdom:
Cocoa pounds..
Tea do..

12,903,640 1,633,424 21,062,767 2,578,996 13,408,058 2,186,624

14,077,601
j

3, 85S, 970 12,869,968 3,386, 476 19, 066,241 4,670,251
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Table 201.

—

Principal farm products exported to specified countries from the United
States, 1914-1916.

Year ending June 30—

Country to which consigned, 1014 1915 1916
ana article

Qu-antity. Value. Quantity. Value. Quantity. Value.

Belgium:
1

Corn bushels .

.

GO, 227 838, lOS 103,927 882,324 4,550 84, 191

Wheat ...do.... 12,573,372 12,-179, 315 5,320,685 6,392,000 2,082,920 3,342,519
r. 1. u 5,110, 170 7 13, 371 5,737,181 003,344 60, 160. 749 6.251,526
}.i. .. -i 1 .Mi-ie r.. .'1 j 4,080.609 563, 140 6.596,068 801,837 2,702,a05 367,070
Lard . ..do 15,915,380 1.833,325 6.123,630 528,764 70, 132, 156 i , oc

/
, 0/5

Brazil: Wheat dour. .barrels.

.

74S,G12 3, 752, 105 707,705 3,972,b90 734, 726 1.216,205
Canada:
Corn bushels.. 4,641,737 3,328, 785 S/283,156 6,154,901 6,562,323 4, 0t)4, 555
\\ teat ...do.... •t. ii3, 701 3, 821, 159 19,604,674 19.941,338 6,24 i, 732 7, 430, 824
Wheat flour. ... ... .barrels.

.

'122,752 530,942 110,938 502,011 50, 424 254, 717
"iJ .-1 vt 11,082,930 1,644,388 10,025,242 1,303,021 39,590,591 5,342,490

,..:d 4,000,649 672, S5o 1,514,602 21.1/257 2,673,668 370,783
Lard . ..do 15,995,009 1,847,515 7,721,616 887,910 6, 330, 140 635,024
Pork, pickled . ..do 12,825,741 1,373,501 8,500,019 870/. 37 17,535,273 1,701,324

China: VVheat flour. .barrels.. 130,374 540, 154 13,273 i>7, (iOO 10,702 54,631
Ciio''/

Coin... bushels.. 2, 410. 150 1,878.604 2,267,305 1,896,007 3, 231, 323 2 587,501
V\ V,nn|- S92. 705 4.05'", S96 924,989 5,370,206 1,124,562 6.408,442
]v

• i'
'

13, 733, 7i3 1, 634, 755 13,360,139 1,616,015 13, 5-13, ^82 1 ,
t’S5, 946

Bams and Siiouide rs..da.... 5,iJ7.S29 040, 720 S42, 4‘15 1, 127, 2.S3 11, 403,464 1,875,091
Lari . . .do 40, OuO, 751 5, 582, 074 45,340.283 r;,01i,65'l 5o ,

8 i. i , 1 1-4 5.930,069
Poik, pickled ...do.... -1.090, 750 447,374 3,874,892 423.050 7. S-lli/)18 388,699

Penmark: 118 95 11,160,550 0,052,0:4 0,S2()/259 7.997,250
. !•. 1 .

.

429, 354 2, 0S5, 441

Fran e:

L'Leat, bushels.. 5,530, 731 5, 384, 6G3 49,878,655 66,352,832 2i, 802, 818 27, SOS, 645
f 1. io;,3.w 25, 416 44,712,253 5,76il..CC 52,501,413 6,4i'k595

j 1
1 :..d ' ... 5,307,080 573,493 32,172,876 3,503,946 42,282,883 5,075,237

Germany:
Corn busl ids .

.

303, 303 225,209 15,785 16,500
W he-it .. .do ;.0, 083, 000 10,604,692 2,052,128 2,487,115

.barrels.

.

891,171 8,240 42,8:i
r,pr;l .pounds.

.

146,208,593 16,593,0-13 3,878,433 412,751
Laid, neutral ....(iu 1 6, 309, 792 709, 101 312,933 44,176
Olao oil do lo; 180,268 1,631,254 1,001,252 98,081

Honakoiig: Wheat flour, bar-

relb' 1,141,095 4,501,672 626,978 2,840,779 356,263 1,020,227
it'-H'',

:

WhC'd .bus] ;els.

.

1,539,830 1,789,400 47,122,740 60,538,785 31,441,667 38,101,428
Laid .pounds,

,

5, 058, 083 616,948 4,123,209 451,3:6 3, h7,7l0 390, 806
Japan: WiicaL flour.. .barrels,

.

793,269 3,046,532 68,542 279,315 a 4 , iio 269,009
Mexi' o:

Corn -bushels,

.

467,424 379. 675 1 1,587,420 1,3SS,9I>2 3, 6 / 8, 934 i 3,083,408
'Wheat ....do.... 306, 376 313,910 2%, 581 3S0, 697 17.624 22, 982
Lard .pounds,

,

3,291,437 392,580 3,191,515 365,024 S, 736, 712
! 906,395

WetherLinda:
.bushels.

,

373,7-0 287,417
'

15.875,674 12,969,717 5, 705, 025 187
Wheat ....do.... 19,940,510 19,380,347 31,551,992 42,070,210 21,070,335 26/224.787
Wheat fiour...... .barrels.

.

958,063 4,669,505 1,725,807 10,553,446 219,641 1,318,349
Bacon .pounds.

.

1,718,481 ! 204,260 8,284,647 1,199,393 12,846, 176 1,032,440
Lard ....do.... 43, 4g0, o36 4,859,367 22,245,433 2,589,995 13/281,071 1,467,341
Lard, neutral-.... do 13,174,294 1,438,696 9,847,645 1,142,321 9,050,503 1,352,883
Ol80 oil........... do 47,414, 121 4,944,474 1 32,767,906 3,637,830 29, 762,451 3,558,189

Wo^^^ay: Oieooil... ....do 7,285,043 764,333 9,954,544 1,160,460 1 14,062,710 1,796,590
Piiilippine Islands WWeat
flour ..barrels.. 236,902 944,747 303,792 1,647,098 ! 385, 371 1,989,941

United Kingdom:
1

Corn .bushels,. 540,515 388,620 2,850,252 2,297,878
!

5,627,128 4, 438, 126
Wheat do 27,961,348 26,015,351 65,911,501 80,039,502

!
53,550,376 67, 3S8, 001

•Whe''’t Amir ..barrels.. 2.c09.SfK) 13,805,674 4,156,097 23,668,245 3,115,030 17, 532, 505
Bac;;:' .pOlPlUS.. 13J'.81'M.<i 18,103,518 201,042,923 28,388,432 [1339, 3-11, 069 48, 740, 987
liui's «:fioulders..oo..,. 1 '0,9-1:, I’l 20,558,228 179,376,833 25,440,034 ‘251,025,795 3-5,899,072
Lard ....do..,. 164,632,676 18,412,791 189,349,874 20,650,513 1192,075,501 21,640,498
Oleo oiL do 9,243,952 1,010,834 14,361,603 1,734,445 i 30,657,669 3,684,779
Pork, pickled do.,.. 5,571,720 624,462 6,534,240 700,078 13,124,077 1,644,441



Imports and Exports of Agricultural Products. 731

Table 202 .—Shipments of principal domestic farm and forest -products from the United
States to Hawaii and Porto Rico, 1914-1916.

[These shipments are not included in the domestic exports from or imports into the United States.]

Year ending June 30—

Possession and article. 1914 191.1 lOid

I

Quantity.

HAWAn.
I

Dairy products pounds..! 4,275,534
:Meat products !

Grain and grain products i

Bice pounds.. 5,031,515
Lumber I

POETO EICO.
;

'

I

I

Dairy products pounds..! 2,210,881
'

Meal '

'

Scant '

i
' ’ i" ‘ i' \ 'l >

Grain and grain products ' !

Rice pounds.. 139,830,581 i

Sugar do 1 16,855,007
Tobacco do... 1,027,405 ,

Lumber

Value. Quantity.

.$562, 516
;

4,930,995
52.8,960

2, 221, 197
216, 252
876, 544

974,272
;

207, 817 2,496,076 i

3,678.741
469,661 iGO.793

1

2,218,015
5, 30 1, SG-i 127,310,116

727, 966 ' 12.329,041
327,700
969,124

: i; 106, 120

Value.
,
Quantity.

I

I

1

.8584,141 I 4.810,844 I

542,924 ...'

2,493,054
30,7.55 lel,840 I

1,139,434

207,491
;

3,S',i,5oO
’

3.382.875
;

’

214., 74/ ^

2,750,391
4,8.51,533 143,171,201

648,414 10,205.579
178,924 I 1,704,344
633,747

Value.

."^629, 825
883,174

2,322, K'G
7.307

i, 002', 970

3, 551, 17G

795,270
2,004,388
5,596,008

G12,0-il

2S5, 041

756,434

T7l13le 203,—SJiipiiienfs of principal domestic farm prodvds from TIaivaii and Porto

Rico to the United States, 1014-2916.

Year ending Jimc 30—
m

Possession and article. 1914 ! 1915 1910

j

Quantity. Value. 1 Quantity. Value. Quantiiy. i Value.

HALVAH.

Coffee pounds..
Pineapples, canned
Sugar pounds..

PORTO EICO.

Grapefruit boxes.

.

Oranges do
Pineapples
Mo]a==>e3 and sirup, . .gallons.

.

Sugar pounds..
Tobacco, leaf do

—

I 4,430,722 I $657,853 ' 3,191,274
' I 4,536,919
1,114,750,702’ 33,187,920 1,280,863,812

2r>6, 200
34S, 870

15,577,832
,641,2.52,527

6,508,227

276, 550
200,268

751,769
752,088

1, 245, 215
927,227 18,004,811

20,239,831 1588,922,493

2,901,614 ! 7,035,777

$486,054
!

2,252,364 $343,829
5,986,190 1 0,.547. 055

52,949,697 1,137,159,828 54,418,095

834, 356 296, 613 836, 932

378,092 404,307 - 790,667

1,723,694 1 1,176,319

658,661 16,279.073 L, 073, 786

27,277,839:849,763,491 45,709,299

2, 954, S04
i

6, 705 , 623 2,85 7, 036
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Table 204 .—Destination of principal farm products exported from the United States
1913-1916.

’

Article, and coun-
try to which con-
signed.

animal matter.

Cattle:
Canada
United Kingdom...
Other countries

Total..

Horses:
Canada
Umted Kingdom...
Other countries

Total..

Butter:
Central American

States and Brit-
iC' Hrr.durac...

..ul

Bermuda
Other countries

Quantity. Per cent of total.

Year ending June 30-

Total. .

Meat products:
Beef products

—

Beef, Canned-
United King-
dom

Other countries

Total..

Beef, fresh—
Pann.’^a.
Liii'-jd !\.i

dom
Other countries

Total..

Beef, pichled,
and other
cured

—

Canada
Germany
Newfoundland

rndT.ahrac’o^
Y'l..-,! l-aiit'.: r"

Pv.r.:iud- ...

T'uho.a Ivin.'-

dom .h

Other countries

Total.

.

Oleo oil—
Germany
Netherlands . .

.

Norway
United King-
dom

Other countries

Total..

1913 1914 1915
1916

(preh).
1913 1914 1915 1916

(preh).

Number. Number. Number. Number. Per ct. Per ct. Per ct. Per ct.

11,691 8,957 751 4,511 47.3 48.

7

13.7 20.8
1,773 815 7.2 3 8

11,250 9,419 4,733 16,340 45.5 51.3 86.3 75.4

24,714 18,376 5, 484 21,666 100.0 100.0 100.0 100.0

26, 560 17,700 42,036 82,311 92.5 77.7 14.5 23.0
430 609 92,737 49,412 1.5 2.7 32.1 13.8

1,717 4,467 154, 567 225,830 6.0 19.6 53.4 63.2

28,707 22, 776 289,340 357,553 100.0 100.0 100 0 100.0

Pounds. Pounds. Pounds. Pounds.
775,246 810, 254 720,552 931,774 21.6 21.9 7.4 G.9

1, 392, 508 1,158,111 1,143,822 1,517,306 3S S 31.4 11.6 11.2
1,417,846 1, 725,232 7, 980,330 11,054, 199 39. G 46.7 81.0 SI . 9

3,

5

S5, 600 3, 693,597 9, 850,704 13, 503; 279 100.0 100.0 100.0 100.0

3, 117, 149 1,157,104 64,700,738 37, 819, 212 45.6 33 4 86.

0

75.0
3,723,199 2,307,629 10, 542,523 12, 597,478 54.4 66.6 14.0 25.0

6, S40,34S 3,464,733 75, 243,261 50, 416, 690 100.0
!

100.0 ino.o 100.0

5,935, 198 5,534,391 3,706,596 1,504,403 80.6 S6.6 2.2 .7

126, 885 54, 497, 192 117, 305,639 1.7
1

32.0 50.7
1,300,305 866,013 112, 237, 146 112,405,033 17.7 13.4 65.8 48.6

7,362,388 6,394,404 170,440,934 231,215,075 ' 100.0
1

100.0
:

100.0
i

100.0

712,086 1,331,150

!

1,659, 165 5,047,349 2.8 5.7 5.2 13.3
3,0S0;823 1,757,780 378, 548 400 11.9 7.6 1.2 0.0

3,807,237
:

4,935,657
I

4,331,261 5,027, 163 14.7 21.2 13.6 13.2

1

4,274,549 3,900,281 2,697,974 3,089, 623 16.5 16.8 8.5 8.1

5,929,949 4,113,347 10,994,101 12,003,390 22.9 17.7 34.5 31.5
8,052,275 7,227,753 11,813,694 12,892,757 31.2 31.0 37.0 33.9

25,856,919 23,265,974 31,874,743 38,060, 682 100. 0 {

100.0 100.0 100.0

17,480,760 16,180,268 1,001,252 IS . 8 ! 16.7 1.2
46,337,137 47,414,421 32,767,906 29, 76^ 45 i 49.9

1

48.9 40.7 29.0
6,607,526 7,285,043 9,954,544 14,062,716 7.1 7.5 12.4 13.7

8,008,915 9,243,952 14,361,603 30, 657, 569 8.6 9.5 17.8 29.9
14,415,419 16,893,381 22,396,641 28, 163, 178 15.6 17.4 27.9 27.4

92,849,757 97,017,065 80,481,946 102,645,914 100.0 100.0 100.0 100.0
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Table 204.—Destination of 2)nncipal farm products exported from the United States
916—Continued, ’

Article, and coun-
try to winch con-
signed.

1
Quantity.

I

1

Per cent of total.

1

Year ending June 30—

1

1913

i

1914 1915 1910
(prel.).

1913 1914 ,q,-,
;

1916
^

'(prel.).

ANIMAL MATTER—con

Meat products—Con.
Lard compounds—
Cuba
Mexico
United Kingdom.
Other countries.

.

Total. . .*

Pork products—
Bacon

—

Belgium
L'anada
Cuba
France
Netherlands
United King-
dom

Other countries

Total

Hams and shoul-
ders, cured—

Belgium
Canada
Cuba
United King-
dom

Other countries

Total

Lard—
Bchri-im
( anUl
Cuba
France
Germany.
Italy
Mexico
Netherlands
United King-
dom

Other countries

Total

Pounds.
17, 525, 703
4, 127,593

21, 115, 679
24, 687, 857

Pounds.
14, 673,201
3,119,285

19-929, 949
20,581, 129

Pounds.
19,046,472
3, 772,943

26,357, 467
20,803,732

Pounds.
11,895,200
4,597,585

18,486, 477
17,864,049

Pa ct.

26.0
0.

1

31.3
30.6

Per ct.

25.2
5. 4

34.2
35.2

I

Per ct. Per ct.

27.2
i

22.5
5,4

i
8.7

37. 7 ' 35.

0

29.7 ‘ 33.8

67, 456,832 58,303,564 69,980,614 52,843,311
:

100. 0 100. 0
j

100. 0
!

100. 0

9, 140, 6S8
6, 868, 480
6,658,202
2,096,808
7,639, 281

138,133,416
30, 456, 649

5,110, 170
11,082, 930
13,733,773

197,353
1,718, 481

132,819,080

1

29,301,8t)5

5,737,181
10,025,242
13.360, 139
44, 712,253
8, 284,047

201,042,923
63,555,842

60,160,749
39.590,591
13', 543, 082

52; 501, 448
12,846,176

339,341,069
61,825,671

4,

5

3,4
3.3
1.0
3.8

GS.7
15.3

2.6
5.7
7.1

,1

.9

GS.5
15.

1

1.7
2.9
3.9
12.9
2.4

58.0
18.2

j

10.4
6.8
2.3
9.1
2.2

58.

5

10.7

200,993,584
j

193,964,252 340,718,227 579,808, 786 100.0 100.0
i 100.0 100.0

5,821,638
6, 785, 477
6,002,471

134,016,686
6,918,415

4,080,069
^',0-j6, 649

5, 037, S29

146,007,141
6, 149, 503

6,596,068
1,514, 602

6,842, 425

179,376,833
9,371,186

2,792,005
2, 6 <3, 658

11,493, 464

251,025,795
14,223, 089

3.6
4.3
3.8

84.0
4.3

2.5
2.4
3.4

88.

0

3.7

' 3.2
. 7

3.4

88.

1

4.6

1.0
.9

4.1

89.0
5.0

159,544,687 165,881,791 203,701,114 282,208,611
1

100.0 100.0
!

100.0 100.0

18,761,024
11,079,696
46,526,427
17,428,157

160,862,204
6,106,153
8, 468, 353
43,383,774

168,379,790
38,029,206

15,915, 380
15,995,669
49,609,751
5,307,986

146,208,598
5,958,983
3,294, 437
43,469,536

164,632,676
31,064,776

5,128,630
7,721,616

45,349,283
32,172,876
3,878, 433
4,123,209
3,191,515

22,245,433

189,349,874
162,371,039

70, 132,156
6,330,140

53,811,784
42,282,883

3, 487, 7i9
S, 736,712
13,281,671

192,076,591
36,872,682

3.6
2.1
9.0
3.4
31.0
1.2
1.6
8.4

32.4
7.3

3.3
3.3
10.3
1.1

80.4
1.2
.7

9.0

34.2
6.5

1.1
1.6
9.5
6.8
.8

.9

.7
4.7

39.8
34.2

1G.4
1.5

12,6
9.9

.8
2,0
3.1

45.0
8.7

519,025,384 481,457,792 475,531,908 427,011,338 100.0 100.0 100.0 100.0

Lard, neutral—
Germany
Netherlands
Other countries

Total

9, 368,924
27, 123,927
8,284,841

6,309,792
13, 174,294
9,839, 700

312,933 ,

9,847,645
15,800,476

9,059,503
25,367,087

20.9
60.6
18.5

21 5

44.9
33.6

1.2

37.8
61.0

26.3
73.7

44,777,692
|

29,323,786 26,021,054 34,426,590 100.0 100.0
j

100.0 100.0

Pork, pickled—
Canada
Cuba
Newfoundland
and Labrador.

United King-
dom

Other countries

9,436,506
9, 141, 098

5,672,901

14,619,714
14, 878, 744

12,825,741
4,090, 780

7,911,743

5,571,720
15,143,101

8,500,049
3,874,892

5,244,462

6,354,240
21,501,931

17,835,273
7,846,918

7,070,090

13,124,077
17,684,355

17.6
17.0

10.6

27.2
27. G

1

28.2
9.0

17.4

12.2
33.2

IS.C
8.5

11.5

14.3
47.1

28.1
12.4

11.1

20.7
27.7

Total 53,749,023
j

45,543,085 45,655,574 03,460,713
j

100.0 100.0 100.0 100.0
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Table 204.—Destination of principal farm products exported from the United States,

1918-1916—Continued.

Quantity. Per cent of total.

^ticle, and coun-
try to wiiich con-

Year ending June 30—

1913 1914 1915
1916

(proL).
1913 1014 1915

1916
(prel).

vegetacle matter.

Cotton:
Austria-Hungary . .

.

Belgium
Canada
1 1 .

r.-ii ; !u; . . ...

ILA.
Japan —
Mexico
Eussia, European.

.

Spain
United Kingdom. .

.

Ollier cuiintiies

Pounds.
50, 591, 125

113,433,414
007,210

mfsofAi
10, 488, 465
37,453,772
158,970,035
1,358,440,027

42, 007, SSI

Pounds.
53, 255,407

11.3, 736, 701

75, 406, 339
569,099.520
1,442,161,777

268, 078, 515

176, 720,027
17,335,397
49, 538,075

14S, 609, 641

1,700,750,498

54, SOS, 581

Pounds.
227,373

2, 52S,3SS
91,39.5,082

,346,349,629
147,096.823
563, 700; 142
214

;
403, 032

10, 863, 631

41,062,654
232,251,950
1,959,874,664
7S4, 825, 141

Pounds.

OS, 816,838
415, 187, 759

41S, 457, 552
251, 538, 465

11, 847, 741
86, 724, 722

170, 122,980
1,380.444,961

220,929,107

Per cf.

1.2
2.5
1.7

11.

S

26.8
5.

5

4.3
.2
.8

3.5
40. 7

1.0

Perct.
1.1
2.4
1.6
12.0
30,3
5.6
3.7
.4

,1.0
3.1

37.

6

1.2

Perct.
0.0
.1

2,1
7.9
3.3
12.8
4.9
.5
.9

5.3
44.5
17.7

Perot.

3.2
14.4

13.6
8.2
.4

2.8
5.5
44.8
7.1

Total 4.502,295,275 1,760,910,533 1.403,578,499 3,084,070,125 100.0 100.0 100.0 100.0

Fruits:
Apples, dried

—

Geruianv
KethC'iEmd.s
Other couniries.

.

17, 970, 592

12, 846, 054
10. To", 91G

17, 64.5, 697
9,147,104
6, 773, 359

108, 434
0 , 200, 178

37, 280, 557
1, S7S, 2.51

14, .340, 923

43.2
8U 9
25.9

52.0
27.3
20.1

12 ! 2
87.

5

11.

G

88.

4

Total 4J, 5" 1,562 33, .506, 100 42, .389, 169 16, 219, 174 100.0 100.

0

100.0 100.0

Apples, fresh—

'

Ba.'rJs.
2.2, 382

Barrels.
168, 792

Barrels. Barrels.
12.7 11.2

United Kingdom.
. Other Countries.

.

1,318, 426
559, 324

82", 028
610, 749

1, 747, 390
604, 105

874, 587

591, 734
61.3
26.0

54.9
33.9

7^3
25.7

59.6
40.4

Total 2, 150, 132 1,506, 569 2, 351, 501 1,466,321 ino.o 100.0 100.0 100.0

ApricotSj dried—
France

Cn/-'. 1^ i:-.-:. n.

Other countries.

.

Pounds.
4,214,153

i 7,806,914
3,625,314
13,171,072
6,195, 047

Pounds.
3,074,146
3,84i;0-;2

• 2,064,471
4, 47.3, 5.14

8,948,509

Pounds.
1, 911,296

289, 850

1, 285; 632
9,017,358

11, 260, 206

Pounds.
2, 570, 491

2, 526, 953

5, 783, 717

13,058, 629

12.0
22.3
10.4
37.6
17.7

17.7
22.1
11.9
25.7
22.6

' 8.0
1.2

!

5.4
37.9

:

47.5

10.6

10.6
24.2
54,6

Total..
'

85,010,730 17,401,692 23,764,342 23,939,790 100.0 100.0 100.0 100.0

C .. .n
Other countries.

,

Boxes,
' 1,017,545

45, 688

i

Boxes,

1

1,491,539
67,382

Boxes.
1,682,824

76,581

Boxes.
1, 4S9, 746

85, 296
95.7
4.-3

95.7
4.3

' 95.6
. 4.4

94.6
5.4

Total 1,063,233 1,568,921 1, 759, 405 1, .575, 042 100.0 100.0 100.0 100.0

Prunes—
Con.' I

E-',uc-
Germany
Unit ed Kingdom

.

Other coimti'ies..

Founds.
10,950,827
11,902,280
49,084,901
8,492,618

37,454,249

Pounds.
12, 757, 585
13,514,086
17,417,865
11,175,968
14,948,207

Pounds.
9,321,355
1,129,323

1,100
10,368,576
22,658,538

Pounds.
11,857,965
4, 869, 201

14,967,084
25,728,577

9.3
10.1
41.6
7.2
31.8

18.3
19.4
24.9
16.0
21.4

21.4

!

2.6
i 0.0

!

23.8
I

52.2

20.7
8.5

1

26.1
44.7

Total , 117,050,875 69,813,711 43,473,892 57,422,827 100.0 100.0 100.0 100.0

Fruits, Canned-
United Kingdom,
Other countries..

Pollars.
. 3,892,640
. 1, 706, 727

Dollars.
3,182,051
1,681,895

Dollars.
4,924,824
1,i!.19,941

Dollars.

5,284,344
1,765,692

69.5
30.5

65.4
34.6

81.2
IS.

8

75.0
! 25.0

Total 5,599,373 4,863,946 6,064,765 7,050,036 100,0 100.0 lob.o 100.0

Glucose and grape
sugar:

United Kingdom,.
Other countries . .

.

Pounds.
. 155,597,018
. 44,552,228

Pounds.
162,715,262
36,815,612

Pounds.
131,751,252
26,711,236

Pounds.
134,636,7.10

51, 749, 452
77.7
22.3

81.5
18.5

83.1
16.9

72.2

^ 27.8

TotaL... . 200,149,246 199,530,874 158,462,508 186,886, 182 100.0 100 , 0
'

fmo * 100.0
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Table 204^.—Destination of principal fam products exported 'from the TJnilcd States,
1913-1916—Continued.

Article, and coun-
try to Tvhich con-

signed.

Year ending June 30

—

1913

Grain and gi'ain prod-
ucts:

Corn—
Belginm
Canada
Cutta
Denmark
Germany
Mexico
NothcGar'.d?
I'niu'd Kingdom.
Otlicr countries.

.

Bushels.
1,648,089
8,097,882
2,372,678
5,389,897
6, 545', 521

543,340
7, 192,420
14,982,604
2, 292, 530

1914

Bushels.
60,227

4,64i;737
2,410, 156

118
303,303
467,424
373,770
540, sis
583,605

1915

Bushels.
103,927

8,283,156
2,267,305
11,169,550

15,785
1,587,420

15, 875,674
2, 8.50, 2.52

(p7i\ i
i

IcrkL),

I

Bushels.
4,550

6.562.323
3.231.323
9,826,259

*'3,’678!9i4’

5,705,625
5, 6'.

Per ct.

3 4
16. 5

4.8
11.0
13.3
1.1

Per ct.

0 6

49 5
25.7

Per ct.

0 2

17 0

I 22

6,633.222 i 3,580,870 ^

3 2 i

5 0 '

4 0
,

5 8
6.2

22 9
C 0

Total ‘ 49,064,967 9,380,855
i

48,786,291

Wiieat—
Belgium

;

lO.OiM,

Canada
;

851,

Franco.....
|

4,931,

Germany ;
12,113,

Italy 7,217,

Mexico 644,

XprUf'd-'inrl'?. . . .! 14,8.32,

I
’
-le-l Kin/-!,.; 3i;548,

01 :.Cl' ' iC; . 8,864,
1

-

248
:

139 '

70S

:

223
'

479
377
000
507
293

i

12,873,372
4, 113,701

5, 536,731
10.983,060
i; 839, 830
306,376

19, 949, 519
27,961,348
8, 829,838

Total ' 91,602,974
i

92,393,775

5, 320, 685
19, 664. 674
49. 87S, 655
2' 652, 128

47, 122, 740
296, 581

31,5.51,992

65,911,501
37, 243, 577

259, 642, 533

Wheat flour—
Brazil
Canada
China
Cuba
Finland...
Germany
Haiti
Hongkong
Japan
Netherlands
Philippine Is-

lands
United Kingdom.
Other countries.

.

Total.,

Hops:
Canada
United Kingdom...
Other countries

Total.

Oil cake and oil-cake

meal:
Cottonseed—
Belgium
Denmark
Germany
Netherlands
United Kingdom.
Other countries..

Total

Barrels.
538,418
98,665
127,814
907,786
405,832
170,345
288,495

1,301,306
878, 623
859,987

370,939
2,428,167
2,973,428

11,394, 805

Pounds.
1,035,729

15,409,093
1,146,373

17, 591, 195

38,953, 330
429,490,872
364,266,905
62,479,858
163,960,512
68,940,890

1,128,092,367

Barrels.
748,612
122,752
136,374
892,705
429,354
176,485
208, 266

1,141,095
793,269
958,063

236,902
2,809,800
3, 167, 784

11,821,461

Barrels.
707,705
110,938
13,273

924,989
35, ,588

8,240
112,620
626,978
68,542

1,725,807
;

303,792 1

4,156,097
j

7,388,196
!

38,217,012 100.0
I

100 0

Peret
I

0 0

‘ 8. a

,

25.

7

'"”
9*8

14.9
i 14.7

!

9.4

100.0 ! 100.0

920
732
818

;

667 .

624 ;

335
I

376 i

543
i

11.6
.9

5 4
13,2
7.9

16! 2
34.4
9.7

13.9
4.5
6.0
11.9
2,0
.3

21.6
30.3
9.5

2.0
7.6 !

19.2
‘

1.0 '

15.1
’

.1 '

12.2
1

25.4 i

14.4 I

1.5
3.6
12.6

"is.i
0.0
12.2
30.9
21.1

173,274,015
j

100.0 ! 100.0
|

100.0
1

100.0

Barrels. i

734,726
o0;424
10,762

1,124,562

221,455
356,263 :

54,475 ;

219,644
I

385,371
!

3,145,030
9,217,957

j

5.

1

.9

1.1
8.0
3.6
1 5

2.5 '

11.4
7.7
7.5

3 3
;

21.3
’

26.1

6.3
1.0
1,2
7.6
3.6
1.5
1.5
9.7
6.7
S.l

2.0
23. S
26.7

16,182,765
I

15,520,669
|

100. 0
1

100.0

Pounds.
1,214,028

22,219,620
829,248

24,262,896

19,685,564
347,684, 172

240,348,664
22,310,420
131,292,496
38,752,936

799,974,252

Pounds,
i

Pounds.
1,071,601
13,823,889
1,314,953

16,210, 443

223,100
1,067,161,664

6,819,250
15,469,040

173,948,786
215,443,175

1,479,065,015

626,126
19, 703/283
2,080,409

22,409,818

812,720,685

4,818,400
105,360,887
135,021,697

1,057,921,569

5.9
87.6
6.5

100.0

3.5
38.1
32.3
5.5
14.5
6.1

100.0

5.0
91.6
3.4

100.0

2.5
43.4
30.0
2.8
16.4
4.9

100.0

4.3
.7
.1

5.7
.2
.1
.7

3.9 i

.4
1

10.7

;

1.9
1

25 7
I

45.6 !

4.7
.3
.1

7.2

1.4
2.3
.4

1.4

2.5
20.3
59.4

100.0
;

100.0

6.6
85.3
8.1

100.0

0.0
72.2

.5
1.0

11.8
14.5

100.0

2.8
87.9
9.3

100.0

76. S

.5

10.0
12.7

100.0
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Table 204. —Destination of principal farm products exported from the United States
1913-1916—Continued.

’

Article, and coun-
try to wMch con-
si^ed.

Quantity. Per cent of total.

Year ending June 30

—

1913 1915
1016

(preL).
1913 1914 1915 1916

(prel.).

VEGETABLE MATTER—

|

continued.

Oil cake and oil-cake
meal—Continued

.

Linseed or flax-

seed—
Belgium
Prance
Netherlands
United lUngdom.
Other countries..

Pounds.
330,952, 259
49,700, 150

391,513, 427
53,796, 998
12,156, 820

Total.. 838,119, 654

Oils, vegetable:
Cottonseed—

^roraj-jfjno

AU fl’-niuVa
Belgium
Canada
France
Germany
Italy
Mexico
Netherlands...
Norway
TurkeyjEuropean|
United Kingdom.
Other countries.

.

Total.,

Tobacco, leaf, stems,
and trimmings:

Belgium
British Africa
British Oceania. ..

Canada
China
France
Germany
Italy
Japan
Netherlands
Spain
United Kingdom..
Other countries

14,708,379
8,475,683
1,970, 255

25,227,397
17,924,337
13,440,312
39,510,645
23,743,570
75,349,314
8,986,253
12,556,417
31,845,444
41,488,880

315,232,892

10,235,594
8,377,246
17,516,283
16,309,480
6,641,628

49, 131,788
30,054,681
44,779,059
5,266,034
20,688,355
23,081,022
150,110,570
30,605,166

Total
I

418,796,906

FOREST PRODUCTS.

Naval stores:
Bosin—
Argentina
Austria-Hungary

. j

Belgium
Brazil
Canada.
Germany
Italy
Netherlands...
Russia, European'
United Kingdom.
Other countries..

Total

Barrels.

131,286
84, 070
141,013
180,701
86,702
809,745
116,019
228, 300
143,336
632,516'

252,299

2,806,046

Pounds.
332, 697, 680
20, 671, 619

266,792, 954
29, 084, 892
13,621,494

Pounds.
26,931,718
1,375,773

431,248,843
22, 829,656
42,408,444

Pounds.

13,100
445,707, 867
25, 532, 292
109,062,945

Peref.
39.5
5.9
40.7
6.4
1.5

Perct.
50.2
3.1
40.2
4.4
2-1

Perct.
5.1
.3

82.2
4.4
8.0

Perct,

062,868,639 I 524,794,434 640,916,204 100.0 100.0 100.0

14,989,927
4,211,198
3, 452, 229

25,493,039
8, 208, 808
7, 682, 622

14, 015, 326
6, 219, 064

26,994, 772
6,985,490
4, 947, 994
31,071,865
38, 630, 745

17.311.259
' 70, 304

11,646
20, 578', 973
8,425,210

62, 871

15,782, 234
4, 821, 390

90,979, 406
26.442. 259

354, 910
84,378, 878
49, 144, 035

9,275, 577

192,963,079 1 318,366,525

35,438,474
33,500, 328

9,424,790
2,674, 740

66,981,676
31,055,628

32, 112, 143

56,006, 604

4.7
2.7
.6

8.0
5.7
4.3
12.5
7.5
23.9
2.9
4.0
10.1
13.1

266,529,960 100.0

11,677, 604
6,600,312

13, 186, 680
17,688,562
11,445,697
54,915,178
32,057, 051
45,190,995
3,696,273
28,233,746
16,822,696
174,779,326
33,455,862

1,131,439
4,055,691
9,042,907

16,156, 268
3,478,641

37,710,975
10,018,503
24,279,240
3,110,555

21,223, 143
7,030

189,345,349
28, 186,284

7, 820, 355
19, 784,653
18,621,186
8,908, 844

82,077,894

39, 27G, 1C3
1,158,083

50, 928,300
8,647,232

150,639,054
56,807,811

2.4
2.0
4.2
3.9
l.G

11.7
7.2
10.7
1.3
6.4
5.5

35.8
7.3

7.8
2 . 2

1.8
13.2
4.3
4 0

7.3
3.2
14.0
3.0
2.0
16.1
19.9

5.4
0.0
0.0
G. 5

2.6
0.0
5.0
1.5

28.0
8.3
.1

26.5
15.5

100.0 100.0

2.6
1.5
2.9
3.9
2.5
12.2
7.1
10.0
.8

6.3
3 7
38 9
7.G

.3
1.3
2.6
4.0
1.0

10.8
2.9
7.0
.9

C.l
0.0
54.4
8.1

449,749,982 ' 348,346,091
|

441,509,581 100.0
|

100.0
j

100.0

Barrels.
102,028
66,257
111,735
99,632
77,064

796,757
109,380
247,339
144,653
504,400
158,705

Barrels.

143,407

'so,'207
105,529
74,113
53,331
94,217
48,883
5,447

500,545
206,577

2,417,950
I

1,372,310

Barrels.

97,306

0.0
69.5
4.0
26.5

100.0

13.3
12.6

3.5
1,0

21.4
11.7

12.0
21.0

100.0

1 8
2.2
4.2
2.0
18.7

8.9
.3

12 9
2.0

34.1
12.9

100.0

100.0

1 Australia only, for the six months, Jan. 1 to June 30, 1916.
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Table 204.—Destination of principal farm products exported from the United States,

1910-191

6

—Continued

.

Quantity. Per cent of total.

Article, and coun-
try to wliich con-
signed.

forest products

—

continued.

Naval stores—Contd.
Turpentine, spirits

of—
Belgium
British Oceania.

.

Canada
Germany
Netherlands
United Kingdom
Other countries..

Total

Wood:
Luraher—
Boards, deals,

planks,joists,
" and scant-

ling—
Argentina
Belgium
Brazil
British Oceania
Canada
Central Ameri-
can States
and British
Honduras

China
Cuba
Prance
Germany
Ital5[

Mexico
Netherlands...
Philippine Is-

lands
United King-
dom

Other countries

Total..

Timber, hewn and
sawed

—

Canada
France
Germany....
Italy
Netherlands

Year ending June 30

—

1013

Total..

Gallom.
1,872,893

686,989
1,039,768
3,810,191
4,242,340
7,432,271
1,916,145

1914

Gallons.

1,027,355
499,218

1,114,863
3,275,929
4,393,902
7,109,851
1,479,556

1915

Gallons.
113,672
708,843
917,912
196,622
625, 736

5,338,724
1,562,611

1916
(prel.).

Gallons.

1013 1914

1580,780
1,0*26, 611

442,082
5,561,957
1,692,038

Per cl.

8.9
3.3
4.9

18.3
20.2
35.3
9.1

21,039,597 ! 18,900,704 l
0,404,120 1 9,309,968

Mft.
248,303
78,662
69,8-3
260,473
645,257

56,509
88,749
137,982
30,202
83,752
44,319

121,657
125,201

15,747

333,390
336,147

M ft.

208,177
62,772
38, 125

293,009
434,399

81,251
107,115
122,938
39,563
69,852
53,623
69,111

120,661

22,486

332,457
361,001

M ft.

66,754
8,793.

10,370
187,439
182,734

45,777
56,238
88,000
6,145
7,983

20,062
31,296
17,218 J

0,023

260,098
139,082

M ft.

86,884

8,107
1148,858
140,050

49,351
30,746
174,676
12,722

40,831
45,616
2,789

4,833

275,726
154,976

39,705
39,950
32,023
44,726
60,692

213,016
'

81,525

..

37,846
32,047
17,506
65,314
57,776
186,906
43,771

15,382
6,192
2,337
25,763
6,733
99,318
18,064

12,812
2,859

7.8
7.8
6.3
8.7
11.9
41.6 :

15.9

8.6
7.3
4.0

14.8
13. 1 1

42.4

9.8,

8.9
3.6
1.3

14.8
3.9

57.

1

10.4

6.4
1.4

29,946
9,098

117,221
29,269

i4.9
4.5

58.3
14.5

511,637 441, 166 173,789 201,205 100.0 100.0 100.0
1

100.0

Peret.
5.4
2.7
5.9
17.3
23.2
37.

6

7.9

100.0

9.6
3.1
2.7
10.1
21.2

2.2
3.4
5.4
1.2

3.3
1.7
4.7
4.9

,6

12.9
13.0

1915
1916

(preh).

Per ct

.

1.2
7.5
9.7
2.1
6.6

56.

4

10.5

Peret.

6.3
11.0

100.0

8.0
2.6
1.6

12.1
IS.O

3.4
4.4
6.1
1.6
2.9
2.2
2.9
5.0

,9

13.8
14.9

100.0 100.0

6.9
.8

16.5
16.1

4.0
5.0
7.8
.5

.7
1.8
2.8
1.5

22.9
12.2

4.3
59.7
18.2

7.4

.7
12.6
12.0

4.2
2.6
14.8
1,1

3,5
3,9
.2

.4

23-4
13.2

1 Australia only for the six months, Jan. 1 to June 30, J.916.

54159°—TBK 1916- -47
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Table 205 .—Origin of 'principal farm producis im.poriH into the United States^
1913-1916.

Article, and coun-
try to 'uiiicli con-
signed.

Quantity. Per cent of total.

Year ending June 30

—

1913 1914 1915
191

G

(prel.).
1913 1914 1915 1916

(prel.).

ANIMAL MATTER.

Cattle Xumber.
391,477
30,172

Number.
625, 253

243,115

Number.
343,809
194, 358

Number.
197, 7SS
241,397

Per ct.

92.8
7.

2

Per ct.

72.0
28.

0

Per ct.

64.2
35.8

Per ct.

45.0
55.0Other countries

Total 421, G49 868,368 538, 167 439, 185 100.0 100.0 100.0 100.0

Horses:
Canada 2,063

1,925
6, 020

4, 435
1,171

27, 413

3,515 •

235

8, 902

6, 244
113

9,199

20.6
19.2
60.2

13.4
3.5

83.1

27.8
1.8
70.4

40.1
.7

59.2Other countries

10, 008 33, 019 12, 652 15, 556 100.0 100.0 100.0 100.0

Hairy products:
Cheese, including

substitutes—
France

Pounds.
3, 982, 513

21, 326, 445
17, 37i;616

6, 707,370

Pounds.
5, 418, 904

26, 45 5, S‘26

22, 490, 006

9, 421, 577

Pounds.
3, 554, 297

25, 662,302
14, 766, 682

6, 155, 179

Pounds.
2, 321, 543

16, 0S4, 059
9, 514, OOS
2, 168, 389

8.1
43.2
35.2
13.0

8.5
41.5
35.3
14.7

7.1
51.2
29.5
12.2

7.7
53.5
31.6
7.2

Italy
Switzerland
Other countries.

.

Total 49,387,944 63, 784, 313 50, 138, 520 30,087,999 100.0 100.0 100.0 100.0

Fibers, animal:
Silk, raw—
' China 5, 510,607

2, 811,606
17, 42.5,353

301, 906

5,926, 745

1,997, 428
20, 196, 212

474, 2S7

5, 097, 169

2, 610, 570
18,217.083

IOG; 103

7, 419, 616

2, 545, 845
22, 914, 898

190, 543

21.2
10.8
66.9
1.1

20.7
7.0

70.6
1.7

19.6
10.0
70.0

.4

22.4
7.7

69.3
.6

Italy
Japan
Other countries.

.

Total 26,049,472 28, 594,672 2G, 030)925 33,070, 902 100.0 100.0 100.0 100.0

Wool, class 1—
22, 603,402

5,619,342
266,930

6,306,874
29,368, 707
2, 657, 020

415, 840

30,959,660

23, 757, 714
4, 581, 419

4, 710, 748
45, 223, 714
7,972,159 i

7,883,347

65,373,017

60, 063, 841

3, 002, 967
413, 679

38,897,503
14, 612, 703

33, 653, 710

110,085,992

157,433,859

33.6

8.4
.4

9.4
43.7
4.0

. 5

24.8

19.0
3.7

i

3.8
36.2
6.4

I

6.1

29.4

29.8
1.4
.2 1

17.5
6.

6

15.1

27.3

39.1monwealth of.

.

Felsinin
Kew Zealand
United Kingdom,
Uruguay

16,697,578
! 30,188,711
! 8,941,506
1 79,773,939

4.1
7,4
2.2
19.9Other countries.

.

Total 67,238, 715 125,088, 7G1 222,017,420 403, 121, 585 100.0 100.0 100.0
,

100.0

Wool, class 2—
Canada 243, 908

'

13, 505, 151

3,137,387

4, 542, 139
12,301,661
i, 995, 898

5, 094, 660

8, 607, 638
1,352,396

4, 930, 170
4,135,963

i

4,226,027
j

1.4
80.0
18.6

24.1
65.3
10,6

33.8
57.2

1

9.0
i

37.1
31.1
31.8

United Kingdom.
Other countries.

.

Total 16, SSG, 446 18,839,698 15,054,694 13,292,160 100.0 100.0
1

100.0
1

100.0

Wool, class 3—
Argentina 2,337,196

3,962,811
35,926,815

25,645,077
7, 394,257
20,900,746

1

15, 001, 192

5,452,526

2,788,130
29.884,054

22,627,514
5,350,091

22,105,267
13,795,731

10, 509, 249

859,121
35,455,392

2,273,360
2,486,957
10,233,744
3,891, 929

14,670,272

3,025,191
44,192,310

2, 662, 854

42, 560
25,969,190
18, 806, 622

2.1

V 3.6
32.3

23.1
6.7

18.8
13.4

5.3

2,7
’

29.3

22.2
5.2
21.7
13.6

16.0 ^

1.3
54.0

3,6.

3.8
15.6

5.8
1

13.4

2.8
40.4

2.3
0.0
23.8
17.3

British East In-
dies

China
Bussia (Asiatic
and European)

.

Turkp"^ ( \«ia+ic\
Uriii r; Is iji rrh.ni.

Other countries.

.

Total
.j

111,168,094 102,003,313 65, 709, 752 109, 268, 999 100.0 100.0
,1

100.0 100.0
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Table 2Qo—Origin of principal farm products imported into the United States
1913-1916—Continued.

’

Article, and coun-
try to wliicli con-
signed.

ANIMAL MATTER

—

continued.

Packing-house prod-
ucts:

Hides and skins,

other than furs

—

Calf skins—
Belgium
Canada
France
Germany
Netherlands—
r:.- L (i

pean)
Other countries

Total

Year ending June 30

—

Cattle hides

—

Argentina..
Belgium

—

Brazil
Canada
Colombia...
Cuba
East Indies
France
Germany
Italy

Ji .Jinn-
pean)

United King-
dom

Uruguay
Venezuela
Other countries

Total

-

Goatsldns—
Aden
Africa
Argentina
Brazil
PLir,?

Eu'-i Indies—
rmii.-
Mezico

• Russia (Euro-
pean)

United King-
dom

Other countries

Total..

jBheepskins—

British Oceania
Canada
France.
Russia (Euro-
pean)

United King-
dom

Other countries

Total.

1913 1914 1915 1916
(prei.).

1913 1914 1915
1916

(preL).

Founds. Founds. Founds. Founds. Fer ct. Per cf. Per ct. Per ct.

4, 724,643 5, 157, 640 978, 751 5.0 6.3 2.1
5, 930,010 5, 734,207 4, 44i, 310 4, 612,406 6 3 7.0 9.7 7.2
4, 991, 299 5, 800,673 7, 406, 904 7, 994,908 5.3 7.0 16 1 12.5

16,916, 203 16, 560,316 2, 613, 289 17.9 20.1
8, 142, 510 12, 006,926 4,152,980 8,750,387 S.6 14.6 9.0 13. a

30, 247,647 19, 747,462 1, 471, 713 32.

0

24.0 3.2
2J, 606, 823 17,396,366 24,901,754 42,777,792 24.9 21.0 54.2 66.7

94, 559, 135 82,403,590 45, 966, 701 64, 135, 493 100.0 100.0 100.0 100.0

67,041,938 79,787,332 113,366,344 149, 537,519 25.0 28.5 33.9 34.4
7, 106, 337 7,313,906 2.7 2.6 1.0
1,743,956 3, 259, 873 23

; 223, 310 59, 362, 639 .7 1.2 6.9 13.7
41, 60S, 176 40, 588,543 33, 394, 505 27, 217,476 15.5 16.6 10.0 6.3
5, 461, 505 5, 098, 244 8, 394, 503 10, 736, 678 2.0 1.8 2.5 2.5

2, S40, 141 5, 528, 502 15, 2CQ, 111 16,068.265 l.i 2.0 4.6 3.7
6,929,176 4, 474, 768 5, 705. 638 19,388,264 2.6 1.6 1.7 4.5
20,102,370 19,036,552 t

,
951, 693 2,885, 199 7.5 6.8 2.4 .7

9, 757,312 4, 989, 795 811, 403 654 3.7 1.8 .2 0.0
2, 411, 973 3, 125, 932 .9 .7 1.3

29, 500, 427 33A94;2S9 43,334,173 42, 873, 741 11.0 11.9 13.0 9.9

;

7, 270, 864 4,099,899 2,870,004 4,214,621 2.7 1.5 .9 1.0

22, 906,231 9,043,103 693, 102 8.5 3.2 .2

8, 588, 600 11,204,957 6, 514, 409 6,578,567 3.2 4.0 1.9 1.5

7, 244, SOo 13,403,443 1 21,809,611
j

43, 497, 431 2.7 4.8 6.5 10.0
4,470, 501 5,149,398

1

7,033,582 1 7, 530, 524 1.7 1.8 2.1 1.7
23,028,077 25,823,332

;

37,336,432
’

44,286, 193 8.5 9.2 10.9 10.1

268, 042,390 279,963,488 334,341, 417 434, 177, 771 100.0 100.0 100.0 100.0

3,129,594 1 3,595,909 2,291,012 4,151,509 3.3 4.2 S,4 4,1

2, 625, 746 2,817.948 1,410, 984 6,901,232 2.7 3.3 2.2 6.9
4,276,365 3,470;013 3, 738, 020 6,337, 138 4.4 4.1 5.6 6.3

3, 357, 781 4, 191, 124 4, 260,495 6,919,497 3.5 4.9 6.4 6.9
9, 827,646 1 7,304,761 7,897,387 15,084, 600 10.2 8.6 11.9 15.0

i
41,594,938 35 ; 831, 857 28, 651, 497 40, 877, 117 43.2 42.3 43.1 40.6

. 2:406,371 2,171,224 1,891,445 971, 848 2.5 2.6 2.8 1.0

4,815^304 4,010,150 3,507,940 3,833,616 5.0 4.7 5.3 3,8

7, 183, 542 5,131,075 1, 556, 154 7.5 6.1 2.3

5,436,922 5,281,468 4,089,212 5,936,107 5.6 6.2 6.1 5.9
11,596,096 10,953,899 7, 223, 017 9,644,357 12.1 13.0 10.9 9.5

96, 250, 305 84, 759, 428 66,547,163 100, 657, 021 100.0 100.0 100.0 100,0

6, 843,065 3,874,944 8,689,826 ‘ 13,308,025 9.5
1

5.5 14.8 13,1

993,321 1,582,333 1,384, 888 3, 257, 445 1.4 2.3 2.4 3.2

8, 179, 576 9>848, 498 11,007, 719 8,838,626 11.4 14.1 18.7 8.7

1,860, 948 3, 678, 117 4,102,461 3, 105, 651 2.6 6.2 7.0 i 3.2

2,999,829 2,221,769 823,209 2,089, 161 4.2 3,2
1

1

1.4 2.1

8,484,377 9,158,287 826, 898 22,840 11.8 13.1 1.4 0,0

. 28,885,679 26,384,892 1 22,616,851 33,287,127 40.2 37.7 38.5 32.8

13,533,024
'

13,327,985 9,267,656 37, 550, 406 18.9 18.9 15.8 36.9

71, 784, 719 70,076,825 53, 719, 538 !
101,45^281 100.0 i 100.0 1 100.0 100.0
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Table 206.~0rigin of p'indpal farm products imported into the United States
1918-1916—Continued.

Quantity. I^er cent of total

Article, and coun-
try to ^vllicll con-

Year ending June 30—

1913 1914 1915
1916

(preh).
1913 1914 1915 1916

(preh).

VEGETABLE MATTER.

Cocoa, cmde: Pounds. Pounds. Pounds. Pounds. Per ct. Per ct. Perct. Per ct.

Bra2 il 14,354,460 25,870, 1S6 19,708,616 45,657,401 10.3 14.7 10.2 18.8
J3utisli West Indies 29,588,055 44, 062,426 40,728,851 39,933,405 21.1 25.0 21.2 16.4
Dominican lie-

^ public 27,241,763 26, 782,966 40,620,464 48, 990, 707 19-5 15.2 24 2 20.1
Ecuador 15,229, 159 26,319,735 33,418,752 31,878,350 10.9 14.9 17.4 13.1
Portugal 23,040,617 17,738,638 3,516,655 7, 531,924 16 5 10.1 l.S 3.1
United Kingdom... 11,660, 464 12,903,640 21,062,767 13,408,058 8.3 7.3 11.0 5.5
Other countries 18,924,054 22,590,055 27,250,529 55, 832,094- 13.4 12.8 14.2 23.0

Total 140,039, 172 176,267,646 192,306,634 243,231,939 100.0 100.0 100.0 100.0

Cofiee:
Brazil 639,262,011 743,113,500 773,400,315 849,405,925 74.1 74.2 69.1 70.7
Central American

States and Biit-

ish Honduras 32,172,524 40,202,480 75,350,258 95,573,010 3.7 4.0 6.7 8.0
Cclcmbh 89,684,514 91,830,513 111,077,449 109,363,456 10.4 9.2 9.9 9.1

.•r.o' 7,559,765 8,673,941 11,354,631 6,274,413 .9 .7 1.0 .5

Mexico 26, 121,439 49,385,504 52,706,120 49,832,801 3.0 4.9 4.7 4.1

Netherlands 1,956,676 5,811,934 1,583,672 50, 896 .2 .6 .1 0.0
Venezuela 49,671,060 49,953,478 72,463, 140 73,405,301 5.8 5.

0

6.5 6.1

West Indies and
Bermuda 4,110,032 4,711, 209 16,230, 552 10,072,668 .5 .5 1.4 .8

Other countries 12, 592,736 7,845,698 4,524,387 7, 126, 015 1.4 .9 .6 .7

Total 863, 130,757 1,001,528,317 1,118,690,524 1,201,104,485 100.0 100.0 100.0
!

100.0

Fibers, vegetable:
Cotton—
Egypt 94,333,483 63,668,055 117,596,646 171,528,669 77.4 51.6 03.5 ! 73.7
Peru 4,871,835 6,455,946 5,262,394 4,934,448 4 0 6 2 2.8 2.1
1 m t?d Iv ir ad om

.

8,354,253 2,557,041 3,417,851 14,227,785
i

6 9
1

2,1 1.8 6.1
(.'th«.r c.jui-:vic:-.

.

14, 292,445 50,665,857 58,927,688 42, 110, 160 11.7 41.

1

31.9 18.1

Total 121,852,016 123,346,899 185,204,579 ! 232, 801,062 100.0
1

100.0 mo 100.0

• Flax

—

Long tons. Long tons. Long tons.
\

Long tom.
Belgium 1,919 1,266

\

122 20 15 4 12 .8 2 6 .3'

Pu:ssia,European 4,450 2,735 ! 336 2,521 35 8 27 7 7.2 36.3
United Kingdom, 4,464 5,076 3,767 3,209 35 9 51 4 80.3 46.2
Other countries.

.

1,588 808 469 1, 189 1 12.9 8.

1

9.9 ' 17.2

Total 12,421 9,885 4,694 6,939 100.0 100.0 ooo 100.0

Jute and jute !

1

butts—
British East In-

dies 120,511 100,755 80,444 99,780 96 1 95 0 96. S J 92.1
Other countries.

.

4,878 5,278 1 2,696 8,542 3.9 5.0 3.2 7.9

Total 125,389 106,033 83, 140 108,322
1

100.0 100.0 100.0 100.0

Maniladiber—
Philippine Is-
lands 69,629 49,285 50,587 78,809 1 94.3 99.2 99.0 99.9

Other countries.

.

4,194 403 494 83 5.7 .8 1.0 .1

Total 73,823 49,688 51,081 78,892 100.0
i 100.0 100.0 100.0

Sisal grass—
Mexico 136,559 195,086 175,884 220,994 88.8 ! 90. 5 94.7 96.7
Other countries.

.

17,310 20,461 9,880 7,616 11.2
i

9.5 5.3 3.3

Total 153,869 215,547 185,764 228,610 100.0 100.0 100.0 100.0
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Table 205 .—Origin of principal farm products Imported into the United States,

1913-191

6

—Continued

.

Article, and coun-
try to wliicli con-
signed.

Quantity. Per cent of total.

Year ending June 30—

1913 1914 1915
1916

(prel.).
1013 1914 1015 t

I'

1916
prcl.).

VEGETABLE MATTEU—
continued.

Fruits:
Bananas—

British West In-
dies

Central American
Statesand Brit-

ish Honduras..
Cuba
South America. .

.

Other countries..

Total

Bunches.
11,104,894

25, 108,590
2,213,733
2,809,247
1,000,045

Bunches.
15,677,191

25,432,700
2,354,395
2,271,866
2, 947,380

Bunches.
11,957,935

22.470,600
2

;
708, 624

1,567,461
2:386,905

Bunches.
4,691,518

24,694,566
2,859, 021
2,710,047
1,799,552

Per ct.

26.4

59.3
5.2
6.8
2.3

Per ct.

32.2

52.1
4.8
4.7
6.2

^er ct.

29.1

54 .

7

6.6
3.8
5.S

e*cT ct.

12.8

07.2
7.8
7.4
4.5

42,357,109 48,083,592 41,091,585 36,754, 704 100.0 100.0 100.0 100.0

Nuts:
Walnuts—
Austria-Hungary
France
Italy—
Turkey (Asiatic).

Other countries..

Total

Oil, vegetable:
Olive, salad

—

France
Italy
Other countries .

.

Total

Pounds.
4,409

20,370,294
3,315,483

424,418
2,538,837

Pounds.
514,455

19,020, 143

6,275,717
1, 712, 209

9,673,204

Pounds. Pounds.
.0

76.4
12.4
1.6
9.6

1.4
51.1
16.9
4.6
26.0

18,716,938
6,440,034

10,135
8,271,831

22,413,477
8, 489,385

5, 92(5, C72

5(5.0

19.3
.0

24.7

60.9
23.0

36.1

26,662,441 37, 105, 728 33,445,838 36,858,9.34 ICO.O 100.0 100.0 100.0

Gallons.
932,536

3,584.045
703; 520

Gallons.
949, 858

-1,319, 507

948, 135

Gallons.
802,092

4,SC4,3S8
1,044,487

Gallons.

895,369
4, 696,812
1,632,250

17.9
68.7
13.4

15.3
69.5
15.2

12.0
72 5

15.

5

12.4
65.0
22.6

5,221,001 6,217,560 6,710,907 7,224,4-31 100.0 100.0 100 . n 100.0

Soya-bean oil

—

.Tamn

< Gl.ci* coun'.ric-'.

.

Total

Pounds.
7,979,144
2, 523,321
1,837,720

Pounds.
' 6,425,306

1,4)3,032
8,481,214

Pounds.
5,471,911

906, 134
12,828,476

Pounds.
70,384,049

187,722
27,547,924

64.7
20.4
14.9

39.3
8.9
51.8

28.-5

4.7
66 8

71.7
.2

28.1

12,340,185
1

10,300,452 19,206,521 98,119,695 100.0

82 7

12.2
5.1

100.0 100.0 100.0

Opium:
Turkey (Asiatic
and European)...

Fni+ed Kingdom...
OiiiL'T I'OLii'riCs

Total

• 420,406
61,782
26,245

383,489
39, 372
32,330

440,529
38,258
5,240

27,883
62,605
56, 110

83.2
8 6

8.2

91.0
7 9
1.1

19.0
42.7
38.3

508,433 455, 200 484,027 146,658 100.0 100.0 100.0
1

lOQ.O

Seeds:
Flazsoedor lin-

seed

—

Argentina
Bushels.

429,254
157

128,981
4,732,316

2,453
1, 135

!

j

Bushels,

3
50

8,647,168
6,010

4

Bushels.
3,927,542

Bushels.
11,468,039 8.1

.0

. 2.4
89.4

.0

.1

.0

.0
99.9

.1

.0

. 36.8 78.1

Belgium . ........

British India
Canada
United Kingdom,
Other countries..

Total

39, 990
6,629,860 3,094,735

.4
62.2 21 . i

68,8^ 116,459 .6 .8

. 5,294,296 8,653,235 10,666,215 14,679,233 100.0 100.0 100.0 100.0

- Grass seed—
Clover—
Canada
France
Germany
Italy
Other countrie;

Total

Pounds.
. 2,887,143
. 6,857,096
, 5,655,558
. 2,816,795
3 3,007,905

Pounds.
5,741,516
15,402,710
4,200,141

44,000
4,719,282

Pounds.
1,525,080
18,879,326

336,575
343,546

3,072,184

Pounds.
1,020,609
26,964,807

10,300,153
2,954, 132

13.6
32.3

. 26.6
13.3
14.2

19.1
51.2
14.0

.1

15.6

6.3
78.2
1-4
1.4
12.7

3.9
64.4

24.6
7.1

. 21,224,557 30,107,649 24,156,711 41,839,761 100.0 100.0 100.0 100.0
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Table Origin of 'principal farm products imported into the United StaU
1913-191

6

—Continued

.

Article, and coun-
try to vhicli con-

Quantity. Per cent of total.

Year ending Jime 30

—

1913 1914 1915
1916

(preL).
1913 1914 1915 1916

(pro!.).

VEGETABLE MATTEE

—

continued.

Sugar, raw cane: Pounds. Pounds. Pounds. Pounds. Perot. Perot. Per ct. Perot,
Cul^a i,311, 744,043 4,926,606,243 4,784,888,157 5,150,852,007 94.7 97,3 88.3 91.5

12, 759, 75G 22,235 32, 941 .3 .0 n a

Philippine Islands

.

203, 160,972 110,749,211 326,842,296 217,190,825 4.5 2.3 6.0 8.9
Santo Domingo 2, 070,630 4,316,282 so, 188,211 107,603,110 .1 .1 1.0 1.9
South America 20,047,828 9,386, 732 120,869,986 118,709,613 .4 .2 2.2 2.1

Other countries 3, 066,643 4,596, 153 99,810,597 36,984,270 .0 .1 1.9 .6

Total... 1,554,049,872 5,061,564,621 5,418,630,482 5,631,272,766 100.0 100.0 100.0 100.0

Tea:
Canada 3,024,508 3,112,383 3,446,015 2, 600, 705 3.2 3.4 3.6 2.4
China 23,728,418 20, 139,342 23,100,548 20,422,700 25.0 22.1 23.8 18.6

East Indies 10,411,288 10, 551, 735 12,645,303 14, 855, 825 11.0 11.0 13.0 13.5

Japan 44,381,278 41,913,273 43, 869,012 52,359,526 46.8 40.0 45.2 47.7
United Kingdom... 12,238,114 14,077,601 12,869,968 19,060,241 12.9 15.4 13.3 17.3
Other countries 1,020, 194 1,330,481 1,056, 49b 560, 938 1.1 1.5 1.1 .6

Total 94,812,800 91,130,815 96,987,942 109,865,935 100.0 100.0 100.0 100.0

Tobacco, leaf:

Wrapper—
Xetljcrh.nds .- 6, 193,042 5,840,504 7,061,943 4,963,761 96.8 96.0 97.5 97.9
Other countries.. 205, 740 246,283 179,235 106,547 3.2 4.0 2.5 2.1

Total 0,398, 7S2 0,092,787 7,241, 178 5,070,308 100.0 100.0 100.0 100.0

Other leaf—
Cuba 27,553,759 26,617,645 21,987,848 23,920,259 45.1 49.3 57.1 55.7
Germany 1, 659, 390 456,445 91,578 2.7 .8 .2

Turkey (Asiatic) . 18,955,295 15,616,543 6,714,654 31,0 28.9 ! 17.4
Turkey (Euro-

i

pean) 10,816,048 8,502,742 5,950,915 19,890 17.7 15. 7 1 15,4 .0
Other countries .

.

2,071,471 2,821,450 3,778,565 19,002,878 3.5 ! 5. 3 1 9.9 44.3

Total 61,055,963 I

i

54,014,725 38,523,550 42,943,027 100.0 100.

0

1

100.0 100.0

FOEEST PRODUCTS. i

India rubber, crude:
Belgium 5,917, 440 11,005,246 1,902,370 5.2 8.3 1.

1

Brazil 43,518,861 40,641,305 48,753,670 - 54,968,227 38.4 30.8 28.3 20.5
Central American

States and Brit-
ish Honduras 989,772 565,487 790,368 1,313,454

*

.9 .4 .5 .5
East Indies 12,255,500 16,597,105 27,898,683 125,532,067 10.8 12.6

i 16.2 46.9
France 2,968,232 2,629,287 685,699 509,075 2.6 2.0

i
.4 .2

Germany 7,790,742 7,079,260 739,105 6.9 5.4 : 4
Mexico 2,033,791 641,029 1,827,912 3,261,507 : L8 .5 1.1 1.2
Portugal 873,249 556,560 4,130,624 2,773,650 i .8 .4 2.4 1.0
United Kingdom. .

.

34,164,908 48,279,674 75,168,236 72,459,408 30.1 36.6 43.7 27.1
Other countries 2,871,864 4,000,789 10,171,761 6,957,563 2.5 3.0 5.9 2.6

Total 113,384,359 131,995,742 172,008,428 267,775,557 100.0 100.0 100.0 100.0

Wood:
Cabinet woods, ma-

' hogany— Mfeet. Mfeet. Mfeet. Mfeet.
British Afd'^a 7,655 12,888 6,941 6,888 11.5 18.3 16.4 17.3
eiUT,'.! '•-’I'ler' .n

Sf.ice !’'d ilr.r

hi] Ui-nduT' s.

.

13,526 23,356 17,955 10,450 20.4 33.1 42.4 26.2
Mexico 10, 866 10,381 8 119 8 453 16. 4 7 10 9 91 9
United Kingdom 20,866 18,289 5', 918 7^248 3L5 26.0 14.0 18.2
Other countries.

.

13,405 5,556 3,392 6,816 20.2 7.9 8.0 17.1

Total 66,318 70,470 42,325 39,855 100.0 100.

0

'

100.0 100.0
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Table 205 .—Origin of principal farm products imported into the United States,
1910-1916—Continued

.

Quantity. Per cent of total.

Article, and coun-
try to which con-
signed.

d'ear ending June 30—

1913

1

1914 1915 1913 1014 1915
1916

(prcl.).

FOREST PRODUCTS—
continued.

Wood—Continued.
Boards, planks,

deals, and other
sawed lumber—

Canada
Other countries.

.

Total

Mfeet.

1,021, 810

08,818

Mfect.
892,833
36,040

Mfect.
908,G('3

30, 659

^

1

Mfeet. Per ct. Per ct. Per ct.

1,180,018 93.7 ' 96.1 96.7
38,050 6 3 3.9 ! 3.3

Perot.
96.9
3.1

1,090,028 928,873 ' 939,322 1,218,068 100.0 100,0
:
100.0

j

100.0

Wood pulp:
Canada
Germany
Norway
Sweden
Other countries

Total

Pounds.
403,877,981
151,481,033
189,951.450
283, 916', 347

37,298, 387

Pounds.
524,251,441
149, 171,214
181,255,021
265,457, 874

18,591,642

Pounds.
060, bob, 640
83,119,680

200,934,720
350, 183,680
22,050,560

PgutPu
790,907,760 ' 41.2 ' 46 0 i 50.2

237,440 13. 1 i 13.1 6.3

115,978,240 1G.9 ' 15.9 i 15.3

32-5,955,520 25.2
I

23. 3 1
26.6

2,611,840 3.3 1.7 1 1.6

69.

6

.0

10.2

19.9
.3

1,126,025,207 1,138,727,195 1,316,945,280 1,135,780,300 ! 100. 0 ' 100. 0
,

100. 0
I K 1

100.0





INDEX

Pfige.

Abortion, contagious, eradication vrork i 23
Accounts-—

cannery, keeping methods, system by Markets Office available 245-246
systems, issue by Markets Office 12

Acetone, production from kelp 210
Acorns, value as turkey feed 414
Agent, county-

work in club organization. 472
practical aid. instance 69-70
duties, qualifications, and value of work 68-70

Agricultural

—

institutions, information*, including lists by States 555-559
land, areas by countries 699
nations, in order of importance 531
products—

exports and imports... 707-743
selected, exports and imports, 1852-1916 723-727
standards establishment 10, 14, 16-17
trade, international, 1852-1916 721

Agriculture-
Department—

cost, liquidation by valine of work 64
dairying development at Algona, Iowa. 209-216
establishment and development, powers aiding 63
meeting the farmer halfway, article by Carl Vrooraan 63-75
plant-introduction gardens, article by P. H. Dorsett 13W44
teachings, adaptation to local conditions 68
work of various bureaus, results 64-67

directory, 1917, names of State teaching officials 555-559
distribution pro])lems, assistance by Department 64, 70
Extension Act

—

passage and results 68-70
purpose and value 471-473

laws, enactment, and scope 10-11
live stock function, article by George Rommel 467-475
numbers engaged in, by countries 698
populations dependent upon operations, by countries 697
reclamation project, article by C. S. Scofield and F. D. Farrell 177-198

Secretary-
annual report 9-Gl
recommendations 11, 27, 50, 51, 65, 61, 528

short course in dairying experiment 212
statistics 561-643

Western, relation of irrigation farming ^
197-198

world, graphic summary, article by V. 0. Finch, 0. E. Baker and R. G.

Hainsworth - 531-553

Air lift, type of pump used in irrigation, description : 511, 513

Alabama-
agricultural officers, post office addresses 555, 557, 558

citrus-canker control work 269

home demonstration work in Etowah County, scope and success 254-255

Alaska, forest areas, national 701

Alcohol

—

exports, statistics. 719

wood, exports, statistics ^
718

J leuntesfordii introduction and experimental plantings . - . - 139

745
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Alfalfa

—

irrigation, New Mexico
vseed production on irrigated lands
usefulness on irrigated lands

Algona creamery

—

experiment, success
score on inspection for State rank

Almonds, imports, 1852-1910
Alunite deposit, Utaii, source of potash and alumina
Amusements, relation to farm community development
Amy (}dal us davidicnia, hardiness and value in hybridization
Anderson, Euth, building a home with club work
Animal"

-

carcasses. in°]mction for disease, and labeling t

.

diseases, eiadi(‘an'.n work, 191(5

Industry Bureau

—

aid in daii'ying experiment, Algona, Iowa.
educational work in w^ool growing and handling

matter-—
exports, statistics

imports, statistics

products, condemned, disposition, and uses

Animals

—

carnivorous, relation to rodents on farm
farm, and products of, statistics

^

killing for foot-and-mouth disease, compensation of owners
predatory, destruction of livestock, National Forests

transportation, tonnage on railwa\^s, 1013-1915
wild—

^ ^

.

treatment for wounds and disease, liandling, etc

useJii (ness in destroying rodents on farms.
also Live slock.

'

Page.

. . 510

.. 183

.. 178

209-212
- 212
- 725
- 307
211-212
- 142
254-255

85—8(1

22-27

209, 216
236

715-716, 722
707-708. 722

86-87

397-398
659-695

24
. 29-30

696

501-503

307-39S

Aj)palachian

—

Mountains, land purchases for protection of watersheds 54-55
National Forest

,

preparations for 522
A 1 _ Ts T) j I .... J * 1 . J-.* J. , . * ... ^ j • J. . T /-i/, 1 n j

Apples—
color, relation to maturity 99-104
exports, statistics 718, 724, 734
State production and prices, 1910-1916 635
statistics, production and prices 635-636
storage, period and success, conditions determining 102-104
varieties, production relative,

^

to normal crops of all apples 636
Appropriation, citrus-canker eradication. Federal and State j 268, 271
Apricot, exports, statistics 7 IS
Arachis oil. See Peanut oil.

Aralia cordata, introduction, description, and value 140
Argols, imports, statistics 709, 725
Arizona

—

agricultural officers, post office addresses 555, 557, 558
forest areas. National 701
truck, crops, acreage, notes 455, 45*), 458-405

Arkansas

—

agricultural officers, post office addresses 555, 557, 558
forest areas, National 701
truck growing conditions, crops, and acreage 445-446, 448, 455, 456, 459-465

Aroids, root crops, investigations and variety, collection 202
Ashes, use as fertilizer ! 30(5

Asparagus production, States and acreages 441, 449, 455
Asses and mules—

•

number, world, map 549
numbers in world, by countries 659-662

Atlantic States—

>

mutual insurance, property value and cost. 423, 425-427
truck growing, development and conditions 435-436, 438-442

Australia, source of fluted scale and its parasite 273, 274, 275
Auto trucks use as substitute for horsepower 470
Automobiles, substitutes for horses, effect on demand 470
Avocado growing, Florida and California, and testing hardy varieties 143-144’



Index. 747

Bacilliis causing citrus canker, Pseudomonas dtri 9pq
Bacteiia,legi]me, inoculation of soil, value of discovery 66-67
Bailey, b. article on Some American vegetable food oils, their sources andmethods ot production ”

’ 159-176
Bait

—

mice, value of oatmeal ooc <507
poisoned for rodents

's&i, Ssl S91,' 392Bakek, 0. E., 'i'. G. Finch, and R. G. Hain'sworth, article on “A maphicsummary of world agi-iciilture " ’

.... 531-5,53
Bamboos, introduction and experimental plantings 143
Bananas, imports, statistics

,

‘

' 711
Banks, farm loans, authorization 10-11
Barges, shilament of stable manure, capacity . 376
Barley— .

acreage

—

production, value, prices, etc., 1849-1916 590
world, map 54q

area and production in principal countries 587-589
condition of crops by months, United States, 1895-1916 592
exports, statistics. 7IS
prices on farm, by United States geographical divisions. 1915 and 1916 . . . 592
prices, wholesale, 1912-1916 592-593
production, principal countries, 1911-1913 533
State acreages, production and farm value, 1916 591
statistics, acreage, yield, values, exports, prices, etc 587-594
trade, international exports and imports, 1913-1915 593-594

Barns, use as means of profit increase in dairpng 215
Barrett. 0. W., investigations and collection of aroid root crops 202
Beans

—

acreage and production, principal countries, 1913-1915 640-641
exports, statistics 720
gi'een, production, and acreages, by States 443, 460
imports, statistics 714
prices, wholesale, 1912-1916 641
statistics, acreage production and price, etc 640-641

Beaver

—

nature, domestication and value of pelt 494
skinning and stretching the pelt, directions : 503-504

yard, requirements for fur farming 497

Beavers, mountain, control 396

Beechey ground squirrel, carrier of bubonic plague, control work 390

Beef

—

exports, statistics ' 715

production on irrigated lands, discussion 193-194

Beet

—

roots, selection and siloing 406-408

sugar

—

growing and use on irrigated lands - 180-181

industry, undesirable features ’ ISO

seed industry in the United States, present status, article by C. O.

Townsend * 399-410

See also Sugar.

Beets— _

seed, selection, siloing, and planting, directions 406-408

sugar

—

acreage and production, principal countries, 1913-1915..

acreage, yield and sugar production, principal countries.

crop on irrigated lands
industry, progress - -

rotation

State production, IGIUIOIO
types, desirable qualities for seed beets

Bellingham field station, location and work
Belts, pumping machinery, adjustment and materials

Bichlorid, mercury, use in citrus groves

Biological Smwey

—

rodent control on public ranges ^
• • -

work in control of California ground squirrel

. . . . 650-651

.... 648-649
179

38-39
181
644

404-406, 410
... 136,143
514-515, 517

270

29
.... 390,391
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Blair, Fred J., article on "Development and localization of truck crops in the
United States’’ 435-465

Blast furnaces, potash recovery from gas 304
Blue fox, domestication, A'alue of pelt, etc 403-494
Boll worm, pink, control in cotton imports by fumigation 43
Boys’ clubs, vcork, purpose, and results 471-473
Breeders, fiu’ animals, cooperation, suggestions 505-506
Breeding

—

dairy cattle, community work 316
fur animals, management and suggestions 500-501
hog, relation to success in swdne industry 188
horse, and stallion legislation, article by Charles €. Glenn 289-299

Brooksville, Plant-introduction Garden, location and work 135-130. 143
Brown, Frederick W., article on “Importance of developing our natural re-

sourses of potash’’ 301-310
Brown-tail moth

—

and gipsy moth, suppression, and its value in States not infested, article ])y

A. F. Burgess 217-226
control, appropriations and expenditures for Massachusetts 224-226
occurrence, spicad, and control 219-220, 224-226
parasites, introduction results 285
poisonous nature, effect on man 218

Brown-tail rash, cause and nature, injury to health 218
Bubonic plague, spread by ground squirrels, control measures 390
Buckwheat

—

acreage, production and value, United States, 1849-1 91C GOO
condition of croir, by months. United States, 1896-1916 GOl
prices on farm, by United States geographical divisions, 1915 and 19 IG 602
State acreages, production and farm values, 191G GOl

State yields, prices and values, 1915 and 1916 GOl

statistics, acreage, ^deld, value, prices, etc GG0-F02
Buffaloes, numbers in world, by countries G59-662
Bulbs, flo-wering, successful propagation at Bellingham, Wash 136, 143
Bull-

associations

—

cooperative, article by Joel G. Winkjer 311-319
educational work in herd improvement 318
increase, advantages, and organization 311-319

cooperative associations 32, 33

Bulls—
better, economy and profits 312-315
importance in dairying on irrigated lands 191

Btjrgess, a, F., article on “Suppression of the gipsy and brown-tail moths,
and its value to States not infested ” 217-226

Butter

—

exports, 1913-1915, destination 732
exports, statistics 715
imports, statistics 707
making, Oregon, Tillamook County, early conditions 148, 149
prices on farm, by States, 1916 676
prices, wholesale at market centers, 1912-1916 674
receipts at principal markets, United States, 1891-1916 677
statistics (374_Q77
trade, international, 1913-1915 675
trade-mark in Iowa, notes 212, 213

Buttermaker, Algona, winning of prizes at National Dairy Show 215
By-products, potash, sources 302-306

Cabbages, production, States, and acreages 441, 443, 449, 456
California

—

agricultural officers, post office addresses 555, 557, 558
Chico station, plant-introduction work 136, 139, 140, 141
citrus industry ’

38
escape from citrus canker disease 271
flutM scale outbreak, injuries and control 273-278
forest areas, National V. . 701
ground squirrel, injurious liabits, and control 390
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California—Continued. page.

orange industry, benefits from introduction of Australian ladybnd 64-65
rice growing, increase in acreage 30
truck gro\\dng, conditions, crops, and acreage 444-445. 449 '450,' 455-465

Camphor

—

imports 1852-1916 799
imports, statistics 799

Camps, use in farming development,remarks 211
Cane, sugar—

insect pests, control by parasites, Hawaii 278-280
production, principal countries 049-650

See also Sugar.
Canker, citrus

—

eradication, cooperative work, article by Karl F. Kellerman 267-272
eradication, remarks by Secretary i 40

See also Citrus canker.
Canned

—

foods, investigations by Chemistry Bureau 48
goods, advertising and marketing" 245. 248-249
goods, market demands, meeting 247-248
tomatoes, color, relation to maturity of fruit 104. 105, 106
vegetables, value, 1909 and 1914..." 452

Canneries

—

accounts keeping, system by Markets Office available 245-246
cooperative, failures and successes 237
fruit and vegetable, cooperative, business essentials for, article by AV. H.

Kerr 237-249
number and acreage supplying truck crops 452

side lines, suggestions 246

Cannery

—

estimates of cost, and price quotations 244-245
location, importance of products, labor, roads, etc 238-240
operations, financing, requisites for success 240-241
plant and equipment, purchasing 241-242

Canning

—

costs and profits, estimates, need of liberal budget 244-245

club, marketing products, management in Hamilton County, Tenn 260

clubs

—

Anson County, N. C., work and influence 261-264

Darlington, County, S. C., work and success 264-266

Hamilton County, Tenn., work, etc 256-261

industry supplied by truck growers 451-453

Cantaloupes, production, and acreage by States 445.446,449

Car, demonstration, wool growing and handling 236

Carbon bisulpliide, use in fumigation of woodchuck burrows 394

Carbonate lakes, Nebraska, potash deposits 306-307

Carcasses, condemned, disposition and uses 86-87

Gars, capacity for stable manure sliipment 376

.Castanea mollisdma, introduction, value in disease resistance - . 140-141

Castor beans, imports, statistics 713

Cat, usefulness in fur raising establishments 501

Catsup, color, relation to maturity of tomatoes 104, 105, 106

Cattle

—

exports

—

1852-1916 723

1913-1916, destination 732

statistics 715

grazing—
on National Forests, allowances and rates 703-705

on National Forests, numbers, 1911 to 1916 700

heads, inspection for tuberculosis, method 84

imports

—

‘
’ exports and prices, 1893-1916 , 670

1913-1916, origin 738

statistics..

7

_
707

inspection statistics, numbers, condemnations, etc. 694

number

—

and value on farms in United States, 1867-1917 671

world map



750 Yearbook of the Department of Agriculture,

Cattle—Continued

.

numbers

—

grazing on forest ranges ' 28
in world, by countries 659-062

prices, wholesale at principal markets, 1912-1913 673
pure-bred, tuberculosis control 25

scabies eradication, progress 22

State numbers and value, 1916-17 762
statistics 671-673
tick, quarantine 65

Caulidower production. States and acreages 449-450, 457

Cedar, imports, statistics 710

Celery—

•

lm‘ti]izing with sewage danger of spreading disease 347, 348
production, Stales and acreages 449, 450, 458

Cement manufacture, by-products, source of potash 303
Centrifugal pumps, farms "used for irrigation, description 611, 512-513, 514
Cesspools, description and use on farms 360-361, 363-370

Chayofa edidis, introduction, description and value 142-143

Chayote, introduction, description and value 142-143

Cheese

—

exports

—

1852-1916 723
by countries to which consigned 1913-1915 681

statistics 715
imports—

•

1852-1916 725

by countries from which consigned 1913-1915 681
statistics ^ 707

makers, cooperation in standardizing qiioh+y of gr-od^; 153-154
making, cost per pound at cooperative' lo'-iMfi. -— 150, 157

manufacturing— ^ ^ ^ ^

'

and marketing association, cooperative, article by Hector I^Iacphersoii

andW. H. Kerr 145-157
cooperation, plan of operation, etc 148-151, 15-1-157

marketing, control, and business practice 151-153, 154-157
production

—

exports and imports, possibilities in United States 32, 34
in irrigation farming 191

quality standardization, inspection work and stamping by association. . . 153-154
trade, international, by countries, 1913-1915 081
yield per hundredweight of milk, cost, and value 154, 155-157

Chemicarconstituents of stable manure, value 375, 379
Chemistry Bureau

—

^food work, results on food products 46-51
"research work on food products 49— - ^ L i? ri'V . ! i •

. T „ 1 t t -i -I

Chestnut

—

bark disease, discovery, note 141
Chinese, introduction, value in disease resistance 140-141
Chinkapin hybrid, disease resistance and value 141

Chickens, price on farm, by States, 1916 682
Chicle, imports, statistics 709
Chico Plant-introduction Garden, location and work 136, 139, 140, 141
^T'hina potatoes,” name of taros from China i . 202
China

—

source of citrus-canker disease, probability 267
taro, use as food 201

Chinkapin-chestnut hybrid, disease resistance and value 141
Chocolate

—

exports, statistics 716
imports

—

1852-1916 725
statistics 70Q

Cholera, hog

—

control, remarks ' 1S3
eradication by use of protective serum : !/.!!!! I! 22-23
eradication progress, losses, and results of treatment. 66-66



Indej:.
i ol

Chosen, sotnce of citrus-canker disease, prohalnlitv..

.

Cinchona l^ark, imports, statistics “
. .

.

Oitcllus, spp. See Squirrels, ground.
Cities—

'

having triluitary trucking territory
staljle-maniu'e Inisiness, article by C. C. Fletcher'

C'itrus

—

(;anker—

•

disease characteristics, cause, and early control work 2r>7-2G0
disease, identihcation measui’es 2(j7~2V)6
eradication, appro])rialions, Federal and State 2GS. 271
eradication, cooperative “work, article bv Karl F. Kellernian 207-272

^

eradication vork " ’

4J]
fruit industry, benefit Irom Australian ladybii’d G4-G5
fruits, immattire, artificial coloring, studies

*

'
47

industry, California
’ * ' ‘

trees, destruction in eradication of citrus canker 20A 270. 2*71

Climate— ^

irrigated districts, favorableness, note 1S4
iiTigateci lands, favorabieness to dairying 19

1

Climax baskets, establishment as standard measures for grapes, etc 14
Closet

—

chemical, description, cost, and details 35G-357
liquefying, description 358-350

Clubs

—

boys’^ and girls’, work purpose and results 471-173
canning. See Canning dubs.
pig and poultry, value in development of stock raising 2S
poultry. See Poultry clul)s.

Clover seed

—

exports, statistics 720
imports, statistics 713
prices, wholesale, 1912-191G 624

Ooc'hetopa Pass, road through 525
Cocoa

—

exports, statistics 716
imports

—

1852-1916 725
1913-1916, origin 740
statistics 709

Coconut meat, imports, statistics 712

Coconuts, imports, statistics 712

Coffee-y
exports, statistics 716

imports

—

1852-1916 725

1913-1916, origin 740

statistics 709

prices wholesale, 1912-1916 653

production, world, map 547

statistics, exports, imports, and prices 652-653

trade international, exports and imports, 1913-1915 652-653

Cold storage, reports on holdings 12

Colleges, agricultui-al, United States, origin, work, and list 555-557

Color, indication of the picking maturity of fruits and vegetables, ai’ticle by
L. C. Corbett 99-106

Colorado

—

agricultural officers, post-office addresses 555, 557, 558

forest areas, national
__

701

truck growing, conditions, crops, and acreage, 446, 447, 455-465

Columbian ground squiirel, injurious habits and control 390, 391

Community clubs, girls’ work in South, success 251-266

Community development, dairying at Algona, Iowa 209-216

Compost, manure mixed with peat or muck, value 379

Concrete—",
for pumping plant foundations pl4

Oh-mixed, use in construction of septic tank - - 364
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Connecticut— ^

agricultural officers, post-ofiice addresses 555, 557, 558
cooperative bull associations, number, 1915-191G 311
truck crops, acreage, notes

_ _
455-465

Contagious diseases, control, need of cooperation 188
Containers, fruit, etc., stanclard sizes 14
Cooking, daslieen, directions and recipes 203-205
Cooperation

—

.icui- 'd'urf 1 extension work, 1916 44
ai'i.ng f.,.-‘i :!«•]-, long a recognized need 63

dairying on irrigated lands 191

in (‘ontrolling rodents, importance to farmers 398
live-stock shipping associations, investigations 13

marketing—
fruit, remarks 186
hogs 189
on hrigated lands 179

use in beef iDroduction on irrigated lands 194
use in sheep raising on irrigated lands 192-193

usefulness in hog raising 188

Cooperative-
associations

—

fruit handling 12
in -dairy work 32-33

bull associations, article by Joel C. 5Vinkjer
_

311-319
cheese manufacturing and marketing association, article ])y Hector Hac-

pherson and W. H. Kerr 145-157
enterprises among fanners, insurance and other 429-430
fruit and vegetable canneries, business essentials lor, article hy II.

Kerr 237-249
work for erndi'Utincr citrus canker, article by Karl y. Kellerman 267-272

Corbett, L. < o'T" 'c on ‘‘Color as an indication of the picking maturity of

fruits and vegetables , 99-106
Conn, dashoen, description . 200
Corn

—

acreage

—

production, value, prices, etc, 1849-1916 563
world, map 538

area and production in principal countries 561-562
condition of crops by months. United States, 1896-1916 566

*

degerminating processes 174-175
displacement by grain sorghums in Southwest 36
exports, 1913-1916, destination 735
exports, statistics 718
germ, oil content, effect on corn foods, degermination practic'ea 174
meal, exports, statistics 718
oil

—

exports, statistics 719
-production, processes 173-176

l)rices on farm by United States geographical divisions, 191 5 and 1916 567
prices, wholesale, 1912-1916 .• 566
production

—

and distribution. United States, 1897-1916 564-565
puincipal countries, 1911-1913 533

seed protection by tarring .387
soft, value as feed 469
State acreages, production and farm value, 1915 and 1916 563-564
State yields, prices, and values 565
States, tenant farmers, percentage by ages, groups 325
statistics, acreage, yield, values, exports, prices, etc 561-567
sweet, acreage grown for canneries, 1913, 1914, and 1915 452
trade, international exports and imports, 1913-1915 567

Cornfields, use as pasture, note 210
Cotton

—

acreage and production, principal countries, 1913-1915 625
condition of crop by months, United States; 1895-1916 1 627
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Cotton—Continued.
exports— Page.

1852-1916 724
1913-1916, destination 734
statistics

7j_g
lutiires act

—

effect on farmers 74
enactment, scope and administration 10,16

imports—
fumigation for control of pink bollworm 43
1913-1916, origin 74O
statistics. 709

marketing, remarks I35
prices—

_

closing, of middling upland, 1912-1916 628
on farm, by United States geographical divisions, 1915 and 1916 628

production-
on irrigated lands, discussion Ig4_lg3
total, 1900-1910 626
world map 542

rotation with other crops 185-186
standard—

adoption, beneficial effects 74
demonstrations 16

State acreage harvested, 1907-1916 626
State production, yield price and value, 1907-1916 627
States

—

need of live stock on farms 468
tenant fann acreage, factors inlluencing 341-343
tenant farmers, percentage by ages, groups 325

statistics, acreage, yield, value, prices, etc 625-629
trade, international , exports and imports, 1913-1915 629
transportation, tonnage on railways, 1913-1915 696
weeds, eradication 186

Cottonseed'

—

delinting process 164

meal, exports, statistics 719

oil

—

content
^

163

countries producing 163
deodorizing, processes 169-170

exports, statistics 719

imports, statistics
_

712
mills, use for peanut-oil production 172

production, exports and imports 163

production, processes 163-170

refining process 167-170

trade, internal ional, 1913-1915 629

oil-cake, exports, statistics 719

pressing processes 165-167

Cows

—

dairy

—

improvement and variation 190-191

improvement due to careful breeding 317

milch, State number and value, 1916-1917 672

Cow-testing—
ass3ciations, North and West
use in dairying improvement, note

Creameries, organization and increase in number

32, 33
214

33-34

Creamery

—

Association, Tillamook County, Oreg., work and results 145-157

buttermaker, usefulness in dairying experiment. 212

patrons, profit increase sources, Algona, Iowa 214

Credit, rural, benefit of Farm-loan Act 73

Creswell, Mary E., and Bradford Knapp, article on '‘The effect of home
demonstration work on the community and the county in the South ” - 251-266

54159°—XBK 1916 48
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Crops—
acreages per capita in principal countries, discussion

.

disposal, problems on irrigated lands
extension areas I

food, production, increased acreage, changes, etc

other than grain, statistics, 1916
principal, production statistics, averages, 1911-1913.

seed, variations in supply and prices

truck. See Truck.
yield per acre, 1866-1875 and 1907-1916, comparison.

Cross fox, description
Cucumbers, production, and acreages, by States
Currants

—

imports

—

1SS7-1916
statistics

Page.

531-533
179

35-38
34-44

611-657

533
183

67

491

443,449,452,459

727
711

Dairy

—

cattle bi'eeding, community work 31G
cows, improvement due to careful breeding 317-318
farm, small typical, in Tillamook County, Greg 140-117

herds, disease control, regulations of bull associations 318
industry, importance and extension 31-34
products —

ex])orts, statistics. 715

form of disposing of farm crops 468
imports, 1913-1916, origin 738
imports, statistics 707

See also Butter; Cheese; Milk.
Dairying

—

community—
an experiment in, article hy R. R. Welch 209-216
development and creamery extension 33-31

development hy personal work of field man 210

experiment—
Algona, Iowa, profitableness 213-214
beneficial influence of success 213

Oregon, Tillamook County, origin and development 118

profit increase sources, Algona experiment 214-215

relation to

—

iiTigation on ^riculture 189-191

other industries 190
Dana, Samuel T., article on ^‘Fai-ms, forests, and erosion” 107-134

Dasbeen

—

description, names, and economic importance 200-202
introduction, collection of varieties, and testing work 202
use

—

food, and preparation for the table 202-206
stock feed 20u

uses and culture, article by Robert A. Young. 199-208
Dasheens

—

culture, soil adaptation, planting, and growing season 199, 206-207
diseases, prevention and control 207, 208
harvesting, stor^e, and sMpping, directions 207-20^

Dates, imports, statistics 711, 727
Deaeborn, Ned, article on “Fur farming as a side line” 489-506
Delaware—

agricultural officers, post office, addresses 555. 557, 558
truck growing, conditions, crops and acreage 437-

438, 449, 455, 456, 458-461 , 464, 465
Demonstration work, home, effect on the community and the county in the

South, article by Bradford Knapp and Mary E. Creswell *. 251-266
Department, Agriculture. Se-e Agriculture Department.
Desert basins, potash deposits ' 306-308
Diet improvement, value of live stock 474-475
Digg'cr squirrels, name for ground squirrels 389
Diospjjros haki, experimental plantings 140
Directory, agricultural, College, Experiment Station and Extension lists 555-559
Disease,” application of word in meat inspection 82-83



Index.

Diseases—
animal, eradication work, 1016
contagious, spread from live stock, methods 47
plant

—

control work
introduction on plant imports, prevention is

spread in sewage, danger of spread '

34
Disiiifection, citrus canker, suggestions for inspectors and others*.

'.

Distilled spirits, exports, statistics ’

' "

District of Columbia, cattle, tuberculosis eradication ^
Dite WIG, George, article on '‘The meat-inspection service of the

States Department of Agriculture ”
’

Dorsett, Dr
,
discovery of serum' treatment for hog cholera !

!

Dorsett, P. H., ai'tic'ie on ''The plant-introduction gardens of the DooarL-
ment of Agriculture ”

_ X3
Drain, tile, use for subsurface drainage of sewage 35
Drainage, subsurface, for sewage disposal 35S-359. 36
Dried persimmons, value and use as food in China and Japan .

Drugs

—

adulteration and misbranding, cases, 1916
standards, importance and necessity, recommendation

Dry-earth privy, outdoor and indoor types, desciiptioii 35
Dry fanning, value in semiarid regions
Durum wheat

—

acreage, increase, and production
introduction, cost, and A^alue of annual yield .

.

Dyewoods, extracts, imports, statistics

Education, agricultural colleges, list

methods in dair}dng development on farms
Eggs—

exports, statistics

imports, statistics

marketing and transportation studies, Chemistry Bureau
prices

—

by States, 1916
wholesale, at principal markets, 1912-1916

receipts at principal markets, United States, 1891-1916

statistics

Elm, dry-land, Cliinese, introduction and ex^jcrimental plantings

Engine cooling system in pumj^ing plants, importance
Engineering, Forest Service, cooperation ivith highway departments of States

England, railway freight sermce, note
Entomology Bureau, saving to farmers
Equipment, cannery, purchasing
Eroded lands, reclamation..
Erosion

—

causes
cumulative character, discussion

effects on land, irrigation, water power, etc

farms, and forests, article by Samuel T. Dana '

loss from
pre^^eiitive measures
suggestions for legislation

types
;

-
- ; ;

European countries, outbreaks of meadow mice invasions. .

Evaporators, side line in connection with canneries, suggestion

Experiment Stations, United States, locations and directors

Exports—
agricultural, statistics 715-721, 722-725, 728, 730.

butter, 1913-1915
cheese, by countries to which consigned, 1913-1915

forest products, selected, 1852-1916

hides and skins, by countries, 1913-1915

horses and mules, 1893-1916

sheep, 1893-1916 -

wool, international, 1913-1915 -

555-557
210-212

. 715

. 707

. 47,49

. 678

. 680
679

678-680
. 141
515-516

. . 526
. 477

G4
241-242
131-133

109-114
llG-117
117-123
107-134

122-

123

123-

131
130-131
114-117
- 383
. 246
557-558

732-737
. 675
. 681
. 728
66a-664
. 670
. 685
. 691
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Extension work— Page.

fK ’iltnrr;!. progress, 191G 44
558-559

See also County agent.

Farm-
animals and products of, statistics 659-695
business organization improved by live-stock ownership 478-474
conveniences for sewage disposal, details and plans 350-370
dairy, small typical in Tillamook County, Oreg 146-148
homes, improvement by dairying experiment, Algona, Iowa 216

income, owners and tenants, with equal ca])ital, comparison 339-341

irrigation, pumping for, article by P. E. Fuller 507-520
land, value, pr^rcentace of increase, by States 332

lands, losses fr-.m » -i m, and preventive measure 117-118, 124-125

life interest and attractiveness, increased by live stock 471-473
mortgages, bank loans, authorization : 11

products

—

exports and imports, 1914-1916, valuation, by groups 722
principal, exported to specified countries, 1914-191(5 730
principal, exports, 1913-1916, destination 732-736
principal, imported from specified countries, 19 14-19 1(5 729
principal, imports, 1913-1916, countries of origin 738-742
value per acre, relation to percentage of tenantry 335

values estimated, 1879-1916 605

See also Agricultural products.
property insured in mutual companievS, and total val ucs 425
rodent pests, destroying, article by David E. Lant/ 381-398
sewpoge disposal, article"by George Al. Warren 347-373
tenantry in the United States, article by W. J. Spillman and E. A. Oolden-

weiser 321-346
turkey rairing, directions 415^116
utilities for various condilions, primes, closets, cesspools, etc 350-370

Farmer

—

aid by Department, article by Carl Vrooman 63-75
fur farming as side line 489-506
meeting halfway, article by (’arl Yrooman 63-75

Farmers’—
Alliance movements, aid to agriculture 63, 71

beainmor^. advantage of tenantry, discussion 337-343
Iw :u. 'i:- of Federal Farm Loan Act 10-11
convention, Centralia, 111., advocacy of cooperatiou 63
financial problems, benefit of recent legislation 72-74
iiTigatio'n, need of better cows 190
loans, effect of new laws 72-74
location in National Forests 523
mutual fire insurance, article by V. N. Yalgren 421-433
need of

—

financial legislation 63-64, 72-74
market toins, discussion 482-483

picnics, as means of business development 211
profits from cooperative cheese factories 150, 151, 157
support of cooperative cannery essential to success 243-244
tenant, percentage by age groups and by States 325-329

Farming

—

improvement continuance from experiment 215
irrigation

—

grouping of industries, discussion 19^196
place in Yv'estern Agriculture 197-198
stability of industries, remarks 196

use of National Forests 523
See also Agriculture.

Farmdoan Act, benefit to farmers 63 70, 72-73
Farms-—

’

forests, and erosion, article by Samuel T. Dana 107-134
live-stock, leaders in hay and grain production 468
mortgages, per cent, and average mortgage, by States 323-324
number, acreage, and value of products " 107
operated by owners, increase and decrease, by Slates 330
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Farms—Oontiniied.
recapitalization, discussion, processes, etc
size and value, influence on tenantry practice, discussion 333-337
tenant, size and value, comparison with farms operated h\ owimrV diVouc.

sion, etc ‘ ^
341_34o

FARRELr., F t)., _f.nd C._ S. Scopield, article on on '( invprnmmt
reclamation proiects ’’

i i no
Federal Aid, Foad Act—

^

appropriation of ^1,000,000 amiuallv for 10 vears 501
approval ;

^ .!*'/.!'
504

Federal Farm Loan Act, enactment, benefits to farmers !

lO-Tl
Feed, stock, value of dasheens

90^^
Feeding, sheep, on iriigated lands *191-193
Feeds, source of increased dairy profits

! ! ! !

*

[ 2iA-2i5
Fertility, soil

—

maintenance by legumes, value to farmers 6G-G7
maintenance, value of live stock *

] '407-108
Fertilizer

—

chemical constituents in sta])le manure 375^ 379
use of condemned animal parts, and law reouirements ’ 37
value of kelp i 3 308-310

Fertilizers, importance to farmers 301-302
Fever. dVc Texas; Typhoid.
Fibers

—

exports, starL'tics 745
imports, statistics 707,738
vegetable, imports, statistics 709, 740

Figs—
imports, statistics 711,727
preserved, work of canning club, Walton (foiinty, Florida 254

Filters, use in septic tanks '

368
Finch, V. (2, 0. F. Baker, and 11 . G. IIainsworth, article on “A graphic

summary of world agriculture'’ 531 -553-

Fire

—

control, import-ance in protection of farm property 433
insurance, farmers’ mutual, article by V. N. Valgren 421-433
losses, saving in mutual companies, by inspection, etc 432-433

Fires, forest

—

cause of erosion, instances 110-111
control 522
relation to erosion 128-129

Fisher—
occurrence, description and aailue of pelt 493
pens, requirements for fiir farming 498

Fishers, fur farming, suggestions and cost per pair 49G
Flathead \kiiiey. Montana, connection by road with Inland Empire tendtorv. . 525

Flax-
acreage and production in princii)al countries, 1913-1915 C02-603

acreage, world map 543

imports, statistics ^
709, 726, 740

* production, seed and fiber, in principal countries, 189G-1915 G03

statistics, acreage, production, prices, value, etc C03~606

Flaxseed--
imports, statistics - 713
oil-cake and meal, exports, statistics 719

prices, by U. S. geographical divisions, 1915 and 191G 605

prices wholesale, principal U. S. markets, 1912-191G GOG

production, value and condition, IT. S., 1S49~191G 604

State acreages, production and farm values, 191G 604

State production and volue on farm, 1916 €04

State yields, values and prices - - 605

Fletcher! 0, C., article on '‘The stable-manure business of big cities” 375-379

Floiida

—

agii(‘ultural officers, post office addresses 556, 557, 558

bamboo growing experiments 143

Brooksville, dasheen experimental gronung, results 202

citrus-canker control wmrk..' 208-269

forest areas, National - - 701
u,;.Tr»rinc+>’n,tinTi wArlr in Wafton rountv. Florida, success 254
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Florida—Continued. Page.

Mami and Brooksville station, plant-introduction work 135-180, 143, 144

Flour-
trade, international exports and imports. 1913-1915 579
wheat, exports, statistics 718
wheat, imports, statistics 711
See also Wheat.

Food

—

adulteration and mishrandins;, cases, 1916 48
and Drug’ Control, Cooperative State, Oflice, creation and work 46
and Drugs Act enforcement, research and inspection 46-51
crops, x)ro(liiction

,
increased acreage, changes, etc 34-44

oils, some American vegetable, their sources and methods of production. . 159-176
production, principal countries, estimate and per capita 532
products, market-train service, possibilities 477-487
some American vegetalde oils, their sources and methods of production,

article by H. S. Bailey 159-176
standards, importance and necessity, recommendation 49-50
supply, United States, sources, statistics, production, and protection 18-44

Foot-and-month disease, eradication, statistics 23-24
Forage, range, destruction by rodents 28-29

Forest

—

communities, roads for, effect on relationships 121
legislation, warning of Secr'^dary anabw*- un-».rise measures 56-58
problems, relationship to . i.-

1 L .
i i i

-
• - «

>

i j .!<•!!- bureaus 61
products

—

exports and imports 1914-1916, valuation 722-723
expwts, statistics 716-718,736-737
foreign trade IT. S., 1852-1916 728
imports, 1913-1916, countries of origin. 742-743
imports, statistics 709-711, 729

Service-
road building policy 526
work, road and trail building in National Forests 525

Forests

—

development and use of agricultural resources 523
eastern, land purchases under Weeks law 54-55
erosion, preventive measures 125-131
farms, and erosion, article by Samuel T. Dana 107-134
lands, National, areas by States 701-702
National

—

acreage and receipts, 1916 52-53
administration work, 1916 52-61
Atlantic watershed 522
camping ground for tourists 523
development under the Forest Service since 1905 522
extent, note 522
grazing allowances, 1916 704-705
lack of roads and trails, 1905 522
lands purchase under Weeks law 54-55
management and uses 52-61
mining camps 523
opening to freighting and tourists travel 525
opening up by road building, article by 0. C. Merrill 521-529
receipts, 1916, increase over other years, and expected increase 52-53
recreation grounds, use 521, 524
revenues 1911 to 1916 ’ 700
roads appropriation available 1917-1927 522
roads appropriations to 1925 521
statistics 700-705
timber use, gTazing privileges, etc., 1911-1916 700

^

vacation trip suggestions 524
Formalin, use as disinfectant in diseased citrus groves 270
Fox

—

domestication and value of pelt 491-492 493-494
ranch, cost of plant : ^ 495
red, variation in color of progeny, note 49

1

yard, requirements for fur farming 497
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Fruit

—

canneries, cooperative, business essentials for, article by W. H. Kerr 237-249
containers, standard sizes, establishment ^ 14

indiistrv, Markets Ofli(‘e work 12

market ina, remarks ISO
production on irrigated lands, discussion 1S6-1S7

scald in storage, cause, studies 99, 100-102

transportation, tonnage on railways, 1913-1915 690

Fruits

—

color, relation to maturity 99-104

crops on irrigated lands 170'

exports, statistics 718. 734

immature, harvesting, disadvantages 100, 102, 105-lOG

impor t s ,
stat istics 711,741

maturity, color as indication, article by L. C. Corbett 99-106

overripe, undesirable for storage 103-104

Fuel for use in pumping-plant engines MO, 520

kcroLEF, P. E., article on ^‘Pumping for irrigation on the farm" 507-520

Fumigation, woodchucks burrows

Fur-
animals

—

breeding, management and suggestions

diseases, causes-and treatment

domesticable, nature, value of pells, etc

food, requirements and preparation

killing for pelt, methods
wounds, treatment

commercial importance
farming

—

as a side line, article by Ned Dearborn

choice of species and climatic considerations

cooperation of breeders, suggestions -

inclosures for animals, requirements and suggestions

skinning animals and care of pelts

trade, remarks
Furnaces, blast, potash recovery from gas

Fui’s

—

imports— ^

production in United States

tanning, recipe

50()-50l

501-

51)3

490-494
498-499

5()3

502-

503

4S9

4S9-50G
. . 495
505-506
496-498

503-

505
489-400

. . 304

.. 489
489
505

Gardening, girls’ community club work in South

Gardens—
injury by rodents
plant-introduction— ... i i t»

Department of Agriculture, article by r
location and details -

Gas, blast-furnace, potash recovery

H. Dorsett

254-255, 261, 265

.... 387,388,393

135-144

. . . 135-136

;
304

^"®“lgricultiiral officers, post office addresses
iUOr; 456 459--

truck growing, conditions, crops, and acreage . . -149, 4oo, 400, uoa

Germany, potash trade, somces, prices, and eftects of war
^

^

GrpsyfnPtao^ltaOmotU’ suppression, and its value to States not rn{este4^^__

article by A. F. Burgess

Gipsy moth— 222-
control work ’

introducUon' into U ui'ted States, spread and influence on property ^jajues.

^

217-

occurrence and spread— -
“

’ 284-
parasite introduction, results

‘^“''ckning Chib Exchange, Chattanooga, Tenn., management 2G0-

industry ’

Glucose, exports, statistics

Goat skins, imports 1897-1916 -
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Goats— Pago.

grazing, allowances and rates on National forests 703-705
grazing on National Forests, numbers, 1911 to 1916 700
number, world countries, map 553
numbers in world, by countries 659-662

Goldenweiser, E. a., and W. J. Srillman-, article on ^N^'arm tenantry in the
United States ” 321-346

Gopher

—

pocket, habits and control 387-389
tunnels, probing 389

Grades, maximum for National Forests 526
wool, American and Australian 231

Grain-
acreage, increase in various sections 36
exports, statistics 718, 735
growing, injury by rodents 386, 387, 388, 390
imports, statistics 711
poisoned, for rodent pests, formulas 384, 385, 391, 392
production, increase on live-stock farms 468
products

—

exports, statistics 718
imports, statistics 711

sorghums, grain, note 36
Standards Act

—

benefit to farmers 73
enactment, scope, and administration 10, 16-18

standards, establishment 10, 17

statistics, ineluding acreage, yields, prices, etc 561-610
transportation, tonnage on railways, 1913-1915 696

Grains, small, use on irrigated lands 179
Granger movements and laws, cause, and principle invoh'ed 63, 71, 72
Grape-

fruit, susceptibility to citrus canker 269, 271
sugar, exports, statistics 718

Grapes, imports, statistics 711
Graphic* summary, world agriculture, article by V. (A kdnch, O. E, Baker, and

R. G. Ilainsworth 531-553

Grass

—

grooving, over subsurface sewage drainage 365
seed, imports, statistics 713

Grasshoppers, destruction by turkeys 413, 414
Grazing

—

allowances for National Forests, 1916 703-705
associations, beef raising, on irrigated lands 194

forest, on National Forests, 1911 to 1916.- 700
regulation, importance in erosion control 129

relation

—

beef production on irrigated lands 193

sheep raising on irrigated lands 192

Grease

—

use of condemned animal parts, law requirements 87
wool, value aud uses 305

Great Salt Lake, potash salts 308
Ground squirrels. See Squirrels, ground.
Grout, cement, for pumping plant foundations 514
Gulf States, citrus-canker, spread and control 267-269
Gulf States, truck-growing development and conditions 435, 442-444
Gullies, treatment for reclamation 131-133
“ Gully clubs,” purpose, note 130
Gully erosion, characteristics and development 115
Gums, imports, statistics 709-710

IIainsworth, R. G., O. E. Baker, and V. C. Finch, article on “A graphic sum-
mary of world agriculture ” 531-553

Hair, exports, statistics 715
Harvesting

—

immature fruits and vegetables, disadvantages 105-106
su^ar-beet seed 409.
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Hawaii

—

agricultural officers, post-office addresses
introduction of benelicial parasitic insects .V.V.'.!

*

!

!

shipments to and from U. S., 1914-1916 V.V.*
*.*

'

sugar production, 1856-1917 and 1913-1916
taro growing and food use

’

Hawks, usefulness in destroying rodents ”
^

Hay-
acreage, production, value, exports, etc., U. S., 1S49-1016.
exports, statistics

imports, statistics

prices

—

on farms, by U. S. geographical divisions, 1915-16....
wholesale, 1912-1916 1

pruduction. increase on live-stock farms
btate acreages, production, and farm values, 1916
State yields, value, and prices on farms, 1907-1916
States, tenant farmers, percentage by ages, groups
statistics, acreage, yield value, prices, etc
transportation, tonnage on railrvays. 1913-1915

Health-
dangers f]’om want of sanitation on farm
Service ^vmrk in cooneration with Biological Survey

Hemp

—

imports

—

1852-1916
statistics

Herding turkeys, ranch methods, etc

Heredity, power, illustrated in work of bull associations

Hides

—

Page.

556, 557
278-281
- 731

643, 645, 647. 650
200-201

39S

620
719
711

- 622
- 623
. 468
- 621
621-622

325
620-623
.. 696

.. 474

.. 390

. 726
- 709
414, 417
316-317

exports, statistics 715
imports

—

1897-1916 727
1913-1916, origin 739
statistics 708

trade, international by countries, 1913-1915 663-665
Hog cholera-

control, remarks 188
eradication progress, losses, and results of treatment 65-66
spread by visits to diseased herds 473

Hogs

—

exports, statistics 715
grazing-

allowances and rates on National forests 703-705

on National Forests, numbers, 1911 to 1916 • 700
imports, statistics 707

marketing, remarks 188, 189

nnmber, world map 551

numbers in world, by countries 659-662

prices

—

wholesale on leading markets, 1912-1916 693
wholesale, principal markets 693

raising on irrigated lands, discussion 187-189

State numbers and value on farms, 1916 and 1917 692

statistics, numbers, and values, on farms, 1867-1917 691

tuberculosis, control and eradication 25

Home demonstration work

—

effect on the community and the county in the South, article by Bradford

Knapp and Mary E. Creswell 251-266

nature and object - - 251

scope, organization, and success in various counties in South 251-266

social features, Hamilton County, Tenn 257-258

Honey, imports, statistics

Hops

—

acreage and production, principal countries, 1913-1915 637-638

exports—
,

1852-1916
1913-1916, destination

statistics

725

735

719
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Hops—Continued

.

imports—- -P^ige.

1882-1916 72G
statistics 711

prices, wholesale, 19 12-19 16 038-639
production total, 1913-15 638
statistics, acreage, yield value prices, etc 637-639

trade, internationai, exports and imports, 1913-1915 639

Horse

—

heavy draft, decrease of demand for 470
manure, amount per year per animal 378
type in demand for farm use 470

HorsebreecUng industry and stallion legislation, article by diaries ('. Glenn. 289-299

Horses—
exports—

1913-1916, destination 732
statistics 715
grazing— ....

allowances and rates on national forests / 03-705

on National Forests, 1911 to 1916 700
imports—

•

1913-1916, origin 73S
statistics 707

number, wmrld map 548

numbers—
and value on farms, 1867-1917 066

in world, by countries 659-662
A^alues and prices, 1867-1917. 666-669

prices—
at St. Louis, 1900-1916 668

by classes, Chicago market, 1901-1916 (i()8

statistics, imports, exports and prices, 1893-1916 670
Horticultural Board, Federal, supervision of plant inspection 137-138
Housing pumping plants 516
Houston, D. F., report as Secretary of Agriculture, 1916

_
9-61

Howard, L, 0,, article on imictical iiseof the insect enemies of injurious

insects'’ 273-288
Hucksters, buying and hauling turkeys, methods 417
liiunus sources, and value of barnyard manure 468

Icerya. See Scale, fluted.

Idaho

—

agricultural officers, post-office addresses 556, 557, 558
track crops, acreage, notes 456, 457, 459-461, 464, 465

Illinois

—

agricultural officers, post-office addresses 556, 557, 558
cooperative bull associations, number, 1916 311
truck crops, acreage, notes 455-465

Imperial Valley, camping ground for residents 525
Imports—

agricultural

—

products, statistics 707-714
statistics 722-723, 725, 738-743

butter, 1913-1915 675
cattle, 1893-1916 670
cheese, by countries from which consigned, 1913-1915 681
forest products, 1852-1916 728, 729
hides and sldns, by countries, 1913-1915 664-665
horses and mules, 1893-1916 670
mules, 1893-1916 070
sheep, 1893-1916 685
wool, international, 1913-1916 691

Incineration, disposition methods for condemned carcasses 87
Indiana

—

agricultural officers, post-office addresses 556, 557, 558
truck gi'owing, conditions, crops, and acreage 446, 447, 455-465

Indigo, imports, statistics 711
Insect enemies of injuiious insects, practical use of, article by L. 0. Howard. 273-288
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Insects

—

beneficial—
clifiiciilties of work in certain conditions 281-282
importations, work of iJepartment of Agriculture 073_9§g
reasons for success under certain conditions ^73 93

J

control

—

biological method, outlook
_
og7_9gg

cultural methods, work of Entomology Bureau 40—42
injurious

—

control work. 40-^2
insect enemies, practical use of, article by L. 6. Howard . ^ '

272-283

^

introduction on ])laiit imiports, prevention 137-138
leaf-feeding, control f)y spramng

^ ^ ^ 41
Inspection

—

cheese, work in cooperative manufacturing 153-154
foods and drugs, recemniendalion of Secretary 50
live stock, statistics^ 1907-1910. 694
meat, remarks (393

plant importations, precauiions and records 137-138
See also kleat inspection-

inspectors

—

meat , requirements. 35-06
plant, duties and record cards 137^ 133

Insurance

—

companies, farmers’ mutual, numbers, and cost, statistics 42-1-428
cost, saving in farmers’ mutual companies 428, 4:10-431
lire, farmers’ mutual, article by V. N. Valgren 42L-433

Interstate Commerce (I'uumission, sentiment leading to establishment of 63, 72
Intestinal diseases, precautions in sterilizing excreta 354
Iodine, reco\'ery from kelp 310
Iowa—

agricultural ofiicers, post-ofiice addresses 550, 557, 558
cooperative bull associations, num}>er and worlu lOlc- 311. 312, 313, 314, 318
dairying experiment 209
farms, population, and pro])erty value, comparison to isewton. Mass 371, 373
truck growing, condition, crops, and acreage 446, 4*17, 465-465

Irrigated lands—
cotton grovring

^
1 84-186

relation to sugar-beet industry 180-181
Irrigation

—

agriculture under basic conditions 177
conditions favorable to sheep raising 191-193
effect of erosion, discussion 119-121

extent of lands and principal crops 178
farm, pumping for, article by P. £. Fuller 507-520
farming-

grouping of industries, discussion 194-196
place in western agriculture 197-198

stability of industries 196

pump, costs, comparison with gravity system 507, 520

relation of daiivdng to farming : 189, 190

taro, Hawaii effect on crop 200

Istle, imports, statistics 709

Italy, mulberry scale, control ))y parasite, Prospaliella berlesci 280-287

Ivory, vegetable, imports, statistics 710

Jacks

—

number, by classes, in 18 States

See also Stallions.

Jacksons Hole, Wyoming, road from, to Victor, Idaho, over Teton Pass

Japan-
source of beneficial parasites of several injurious insects

source of citrus-canker disease

tai‘o, use as food ^
:

- * :

Jell^^ making from canned juices, side line for canneries

Jujube, description and testing

Jute, imports, statistics

261

525

283, 284, 287
... 267,271

201
246
139

709
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Page.

Kafir corn introduction, and value of annual yield 66

Kans^as

—

agricultural officers, post office addresses 556, 557, 558
truck growing, conditions, crops, and acreage 446, 455-465

Kellerman, Karl F., article on “Cooperative work for eradicating citrus

canker” - - - 267-272

Kelp

—

deposits, Pacific Coast, potash source
_

... 308-310
harvesting establishments, cost and capacity 45

source of potash, surveys and experiments 4K46
Kentucky, agricultural officers, post office addresses 556, 557, 558, 559

Kerr, IK

—

and Hector Mactherson, article on “A federated cooperative cheese
manufacturing and market ing association ” 145-1 57

article on '‘Business essentials for cooperative fruit and vegetable can-
neries” 237-249

Knapp, Bradford, and Mary E. Cresw^ell, article on “The effect of home
demonstration work on the community and the county in the
South” 251-266

Kocbele, Albert, vgork in importation of Australian ladjffiird 274,275-276
Korea, source of citrus-canker disease 267

Labels, meat-inspection, honesty requirements 90-91

Labor

—

canneries, importance of source and supply 239
siigai’-beet industry, remarks ISO

Laboratori(\s, entomological wor^ in insect control in field 42

Ladybii’d, Australian

—

description 275-277
enemy of fluted scale, benetit to citrus-fruit grov'crs 64

enemy of fluted scale, imi^ortation and work 273-278
Lakes

—

National Forest, sites for summer communities, remarks 524
western, potash sources 306-308

Land

—

fertility, losses from erosion 118
ground-water level, effect of erosion

_
11 8-1 19

improved, acreage per capita, world countries, discussion 531-533
Lands

—

exnhci|]<TP. National Forests, school lands, etc 55
i’ rc'i, purchase under Weeks Act, acreage and cost 51-55
washed, reclamation 131-133
waste, utilization under dry farming 66

Landslides, characteristics and causes 115

Lard

—

exports, statistics 716
substitutes, use of corn oil, note 176

Laws

—

agriculture, enactment and scope 10-11
beneficial to farmers, causes and results 63, 68, 72, 73, 74
farmers’ mutual insurance, States enacting 422-424

Leafhopper, sugar-cane, control by parasites 278-280
Lease, tenant, problem 345-346
Legislation—

•

beneficial to farmers, causes and results 63, 68, 72, 73, 74
farmers’ mutual fire insurance 422-424
stallion, and the horsebreeding industry, article by (ffiarlos ('. Glenn 289-209

Legumes, use in maintenance of soil fertility, use of bacteria 66-67
Lemon, susceptibility to citrus canker 269, 271
Lemons

—

imports, 1897-1916 727
imports, statistics '

741
Lettuce production, States and acreages, by States 441, 449, 450, 463
Licorice root

—

mports, 1857-1916 726
imports, statistics

'
’

.

'

" 711
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Linseed— _ _

Page.

imports, statistics 7}3
oil-cake and meal, exports, statistics 719

Liquors

—

alcoholic, exports, statistics 719
alcoholic, imports, statistics 711-712

Live stock

—

and products of, statistics, numbers, values, prices, etc 659-G95
exports, statistics 715
farm, sanitation, importance 473-474
feeding, economy in use of roughage 4G9
function in agriculture, article by George M. Rommel 467-475
grazing on National Forests, 1911-1916 700

imports, statistics TOS

industry, development 27-30

marketing, surveys and plans 13-14

numbers, world, map 548-553

numbers, world statistics 659-662

protection against predatory animals on ranges 29-30

relation to motive power on farm 469-470

source of improvement of diet and reduction of Ihdng costs 474-475

source of income, special branch of farming. ^ 471

source of interest and attractiveness of farm^life 471-473

value in converting crops into meat and dairy products 468

Living cost, reduction by keeping live stock 474-475

Loans, farmers’, effects of farm-loan and warehouse laws

Logs, imports, statistics

Louisiana—
agi’icultural officers, post office addresses oo6, oo/, ooS, oo9

bamboo growing experiments, Avery Island 143

citrus-canker control work 269

sugar production 1856-1917 and 1911-1916 643, 644, 650

truck growing, conditions, crops, and acreage 443-444, 449, 450, 455-465

wool marketing, work of Markets Office and extension serffice of college 236

Lumber

—

exports

—

1852-1916
by species, statistics.

.

1913-1916, destination

imports—
^

statistics

1852-1916

728
717
737

710
729

Lumbering-
conservative, importance in erosion control

destructive, cause of erosion, instance

Lumpv jaw, cattle disease, injury to only part of carcass,

129-130
112-113
.. 82-83

Macaroni, imports, 1897-1916

Machinery, cottonseed-oil presses, types and operation - - ibn-ib/

Micpherson, Hector, and W. H. Kerr, article on ‘‘A federated cooperative

cheese manufacturing and marketing association” 145-157

agricultural officers, post office addresses

cooperath’-e bull associations, number, 1915-1916

truck crops acreage, notes

Maize. See Corn.

Maize oil. See Corn oil.

Malanga, name for dasheen in Cuba
Malt-2

exports, statistics.

liquors, exports, statistics ; ’ FC
‘

‘
i

‘

Mangifera indica, experimental planting and testing, hlorida

Mangoes, experimental planting and testing, Florida

Manila

—

556, 557, 558, 559
311

•

456-461,463-465

201

718
719
144
144

imports

—

1852-1916
statistics.,

726
709
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Manure'— Page*

harnyard, value as source of humus in soil 468
mixing with peat or muck, valuable compost 379
stable

—

business of big cities, article by C. (\ Fletcher 375-379
grading, storing, and haodiing 37G-377
shipment methods 375-376
value as fertilizer, and prices 375, 378-379

Maps, world population, crops, and live stock 535-553
Market

—

booth, canning-club products, Chattanooga market house, management*. 260-261

demands in canned goods, meeting 247-248
newsservice, demonstration 15

train, service to East Pittsburgh, Pa.. 1912, popularity and discontinu-
ance, history 483-484,485-480

trains-

—

advantages, obstacles, and requirements 482-487
Philadelphia, service, rates, and requirements 480M82
special, examples 477-478

hlarketing

—

canned goods, importance to canneries 248-249
canning-club products, management in Hamilton County. Tenn 260-261

cheese, control, and business practice 151-153, 154-157

cotton, remarks 185
crop, problems on irrigated lands 179
farm produce, market-train service, possibilities 477-487
fruit, remarks 186

hogs, remarks 188, 189
live stock and meat, surveys and plans 13-14

potatoes 182

sheep industry
,
remarks 193

turkeys, methods 416-417
wool, methods 233-234, 235-236

Market-train service

—

history 478-479
need 478

Markets-

—

Bureau, work and results, review by Secretary 11-18
foreign, investigations 15

hog, wholesale prices, 1912-1916 693
horse, numbers received 069
horse, receipts at principal United States live-stock markets C69
horse, United States, prices 668
Office

—

creation, and change of name 9, 11

creation ao d scope 70
relation to irrigation farming 196

Marmola spp. See Prairie dog's; Woodchucks.
ISIarmots. See Prairie dogs; Mffiodchucks.
Marshall, F. P., article on '‘Progress in handling the wool clip: development

in the West ” 227-236
Marten

—

occurrence, domestication, and value of pelt 492
pens, requirements for fur farming 497

Martens, fur farming, suggestions, and cost per pair 406
Maryland

—

agricultural officers, post-office addresses 556, 557, 558, 559
cooperative bull associations, number and work 311, 314, 317
early types of sewage disposal 359, 363
truck growing, conditions, crops, and acreage 449,455-405
Yarrow garden, plant-introduction work... 136,140

Massachusetts

—

agricultural officers, post-office addresses 556, 557, 558, 559
cooperative bull associations, number and work 311 , 314
early types of sewage disposal 355, 363
gipsy and brown-tad moth control, appropriations and expenditures 224-226
gipsy and brown-tail raoths, prevalence, damage, and control work 217-219
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Massacliusetts—Continued

.

Newton, sewer data, population, and property value. 373-37’)
truck growing, conditions, crops, and acreage 44tr45(j 455-465

Meadow mice, habits and control ' 'qqo qq-
Meal- obo-3So

corn, exports, statistics

oil-cake, international trade, exports and imports, 1913-191*5 654
Meat— '

importations and condemnations
fjq5

inspection—
ante mortem, methods and official marks SO-Sl
application requii'ements

! 7s
Federal, need of State and municipal inspection to supplement 94-95
Federal, remarks f (jqo

panting, official number, etc
'

*

7S-79
laws and regulations, s^mopsis 77-7S
post-mortem, methods and law requirements S3-Sb
post-mortem, various stages, methods, and meanings '

, S1-S7
quantities with condemnations 694-695
sanitatjcn vpfjuiremcnf-'j 76

inspectors, . '‘..'.irb'-irfi 95-96
production, form of disposing of farm crops 468
products

—

exports, 1013-1916. destination 732-733
inspection and reinspection, methods 87-88

sound and unsound, presence in same carcass, studies by inspectors 82-83
supply, increase methods ' 21-31

Meat load products, inspection, regulations, and marking 91
Meat-inspection

—

for(‘e—

Federal, work, expenditures, and inspection cost per animal 96-97
personnel, classes, and number 1 95-96

labels, honesty requirements 90-91
laboratories, regulations and scope of work 93-94
marks, inscriptions, etc 88-90
regulations, distribution of copies by Animal Industiw Bureau 78
service

—

Agriculture Department, United States, article by George Ditewug. . . 77-97
purpose, and buremx administration. ! T 77

Meats

—

condemned
,
denaturizal ion 87

condemned, disposition and uses 86-87
exports

—

1852-1916 724
1913-1916, destination 732, 733

imported, inspection regulations and marking 91
imports, statistics 70S
niarketing, surveys and plans . 13-14

Medicinal preparations, labeling, improvenmiit under Sherley amendment 4S
Mercury biclilorid, use as disinfectant in diseased citrus groves 270
Merrill, 0 . C

. , article on
'

‘ Opening up the national forests by road building' ’
. . 521-529

Meyer, Prank W., discovery of chestnutdjark disease, note i 140
Miami Piant-introduction Garden, location and work 135, 144
Mice

—

6 eld, short-tailed, habits and control 383-385
house, control, directions for trapping 396-397
white-footed, habits and control 385-386

Michigan

—

agricultural officers, post-office addresses 556, 557, 558, 559
cooperative bull associations, origin, membership, etc 311. 314, 318

Milk-
handling at cooperative cheese factory, cheese yields, cost, etc 154-157
market improvement, result of food-inspection work 47
production, increase measures 210

trains, sermce as market trains 478-479

Mills, beet-sngar, number and capacity ^99, 400

Mining camps, location in National Forests 523
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domestication, and value of pelt 491
pens, construction and requirements 497-^93
ran(‘li, cost of plant 496

Minnesota

—

agricultural officers, post-office addresses 556, 557, 558, 559
cooperative ]'>iill associations, number and work 311, 314
truck growing, conditions, crops and acreage 146, 447, 455-465

Mississippi

—

agricultural officers, post-office addresses 550, 557, 558, 559
citrus-canker, control work 269
liome-demonstration work in Harrison County, scope and success 251-252
truck growing, conditions, crops, and acreage 443, 449, 455-457,459-465

Missouri

—

agricultural officers, post-office addresses 556. 557, 558, 559
truck grovang, conditions, crops, and acreage 448,455-465

Molasses—
imports

—

1852-1916 726
statistics 714

Montana

—

agricultural officers, post-office addresses 556, 557, 558, 559
regions, relation to national forests 522

Mortgages, injury to farmers’ interests 71-72
Moths

—

gipsy and brown-tail, natural enemies, use in control, studios sud work. 222-223
gipsy and brown-tail, parasites importation 282-286
gipsy and brown-tail, suppression and its value to Stat(‘s not infested,

article by A. V. Burgess 217-226
Motor car, relation to vacation trips 524
klountain—

lands, purchase under Weeks Act, acreage and cost 54-55
roads, grades and travel 526

Mulberry-scale parasite, introduction into Italy 2S6-287
Mules—

exports

—

1893-1916 670
statistics 715

imports, exports, and prices, 1893-1916 670
number

—

and value on farms 1916 and 1917, by States 607
and values on farms. United States, 1867-1917 666
in world, by countries 059-662
worl 1 (and asses) map 549

prices at St, Louis, 1900-1916 668
Muskrats, value as fur animal 381, ,395

Mutton, exports, statistics 715

ISIebraska

—

agricultural officers, post-office addresses 556, 557, 558, 559
carbonate lakes, potash deposits 306-307
truck-crops, acreage notes 455-401,463-465

Nevada—

-

agiicultiiral officers, post-office addresses 556. 557, 558, 559
truck-crops, acreage, notes 455-458, 460-461,' 463-465

New England, mutual insurance, property value and cost 423,425-427
New Hampshire-

agricultural officers, post-office addresses 556, 557, 558, 559
truck crops, acreage, notes 455-461,463-465

New Jersey

—

agricultural officers, post-office addresses 556, 557, 558, 559
truck-growing conditions, crops, and acreage 437_438, 449,455^65

New Mexico

—

agricultui-al officers, post-office addresses 556, 557, 558, 559
Deming, alfalfa irrigation, typical 510
forest areas, National *..**!.*!! 702
Portales, irrigation project, development of wells 518
truck crops, acreage, notes 455, 456, 458^61, 463-465
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New York— • Page.

agricultural officers, post-office addresses 556. 557, 55S, 559
City, stable manure annual tonnage and value 375
farmers’ mutual fire insurance law enactment, etc 422, 423
Otsego and Essex counties, wool marketing ’ 235
truck-growing conditions, crops, and acreage 446, 447,450, 451, 455-165

^'Nigger canyon,” erosion, cause and results Ill
Nitrogen, recovery from kelp 309
North Carolina

—

agricultural officers, post-office addresses 556, 557, 55S, 559
cooperative bull associations, number, 1916 311
home-demonstration work, scope and success 252-253,261-264
truck growing, conditions, crops, and acreage. . 440-141, 449, 450, 455, 456, 459-465

North Dakota

—

agricultural officers, post-office addresses . . 556, 557, 558, 559
cooperative bull associations, number and work 311, 318
forest areas, National 702
Mandan field station, dry-land elm testing 141
truck crops, acreage, notes 455-456,458-461,464,465

Nurseries, plan "

Nursery stock—

•

imports, statistics 712
injury by rodents 386, 388

Nut oils, imports, statistics 713

N Lits

—

exports, statistics 719
imports, statistics 712, 741
pistache, description, uses, and commercial value 139-140

Oatmeal

—

exports, statistics 718
value as bait for mouse and rat traps 396, 397

Oats—
acreage

—

production, value, prices, etc., 1849-1916 582

world map ^ 539

area and production in principal countries 580-581

condition of crops by months, United States, 1896-1916 586

exports, statistics 718

Kherson, increased acreage and yield 37

prices—

wholesale, 1912-1916 586

production

—

and distribution. United States, 1897-1916 584

principal countries, 1911-1913 533

State

—

acreages, production, and farm value, 1915 and 1916 583

‘yields, prices, and values 585-586

statistics, acreage, >deld, values, exports, prices, etc 580-587

trade, international exports and imports, 1913-1915 587

Ohio

—

agricultural officers, post-office addresses 556, 557, 558, 559

truck growing, conditions, crops, and acreage 446, 447, 450, 455-465

Oil-
corn. See Corn oil.

cottonseed, trade international, 1913-1915 629

See also Cottonseed oil.

fuel, use in pump engines, costs 519, 520

lubricating, factor in cost of pump engines 520

olive. Olive oil.

peanut. See Peanut oil.

storage tank for pumping plants. 516

vegetable, imports, 1913-1916, origin 741

wood, from tung-oil tree, importation and value 139

54159'^—YBK 1916—49
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Oil cake— Page

exports, statistics 719, 735, 73(5

trade, international, exports and imports, 1913-1915 G54
Oils—

edible, nature, food uses and value, discussion 159-lGO
essential, imports, statistics 713
vegetable

—

exports, statistics 719-720, 724, 725, 736
food, sources and methods of production of some American, article by
H. S. Bailey 159-176

imports, statistics 712-713
volatile or essential, imports, statistics 713

Oklahoma-
agricultural officers, post-office addresses 55G, 557, 558, 559
cooperative bull associations, number, 1916 i 311

forest areas, National 702

home demonstration work in Bryan ('ounty, scope and success 253-254
truck growing, conditions, crops, and acreage. . 446, 448, 455—157, 459-461, 463-465

Oleo oil, exports, statistics 715
Oleomargarine, exports, statistics 715

Olive oil

—

adulteration and misbranding practices, note 162-163
American, quality, and method of extraction 160-161
imports, statistics 713, 726

preparation for market, practices 162-163
sources, extraction processes, grades, etc 160-163

Olives—

•

American

—

comparison with Italian varieties, note 160

oil content, and demand for pickling 160-161

imports, statistics 711
Onion crop, destruction by floods, 1915 453
Onions

—

imports, statistics 714, 727

production and acreages, by States 444, 446, 449, 464
Opium

—

crude, imports, statistics 713

imports, statistics 726,741
Orange

—

navel, introduction, and value of annual yield 66

Satsuma, resistance to citrus canker 271, 272
susceptibility to citrus canker 269, 271
trees, California, threatened destruction by fluted scale 273-274

Oranges

—

exports, statistics 718, 734
imports, statistics 711, 727

Orchard trees, protection from rodents.. 395
Orchards, injury by rodents 383, 388, 394
Oregon

—

agricultural officers, post-office addresses 556, 55'^', 558, 559
cooperative bull associations, number, 1916. 311
dairying conditions and development, Tillamook C'ounty ' 148
forest areas, national 702
Tillamook County

—

climate, and historical notes 145, 147-148
cooperative cheese manufacturing and marketing association 145-157

truck growing, conditions, crops, and acreage 445, 455^65
Otter-

nature and value of pelt 493
yard, requirements for fur farming 497

Otters, fur farming, suggestions and cost per pair 496
Overgrazing, cause of erosion, losses, instances 113
Owls, usefulness in destroying rodents on farms 398
Oysters, pollution, studies 47

Pacific coast

—

kelps deposits, potash source 308-310
truck growing, development and conditions 435, 444-445



Index. 771

Pa-e.
Packing-house products

—

exports, 1S52-1910 72d-7‘J4
exports, statistics

imports, 1913-1916, origin !

' ” ”
^ ! 739

Paclring houses, cooperative fanners, investigation
^ 13

Pamaageus optabilis, parasite of sugar-cane ieafhopper "

.

^

* 279
Parasite, mulberry scale introduction into Italy '

'

236-287
Parasites

—

gipsy moth and brown-tail moth, importation 282-286
sugar-cane insects 27S-2S1

Pcirc.rorista cheloniae—
European and American forms, discussion. 235
introduction, resillts 285

Parks, National, administration, relation to National Forests, etc 5S-59
Pastures—

cornstalk fields, note 210
irrigated, use for sheep 102
summer, need for beef production under irrigation 103

Peach

—

Davidiana, hardiness and yahie in hybridization 142
hybridization, value of Daiddiana peach fo)’ hardiness 112

Peaches

—

exports, statistics 718
statistics, production and prices 637
State production and prices, 1910-1916 637

Peanut oil

—

' grades, description and uses 171-173
production at Marseille 171
production, processes 171-173

Peanuts—
value for oil production 170-171
varieties used for oil, recommendation 172

Pear thrips, control 41
Peas

—

acreage grown for canneries, 1913, 1914, 1915 452
exports, statistics 720
green, production and acreages, by States 443,449,461
imports, statistics 714
statistics, acreage and production, principal countries, 1913-1915 642

Pellagra, cause and preventive methods 475

Pelts, stretching boards, requii’ements 504

See also Skins.

Pepper, imports, statistics 713

Peppers, green, production and acreages, by States 450,462

Pennsylvania

—

agricultural officers, post-office addresses 556, 557, 558, 559

truck growing conditions, crops, and acreage - 446, 450, 455-465

Perhinsiella saccharicida^ control by parasites 278-280

Persea americana, growing in Florida and California and testing hardy varieties 143-144

Persimm’on, Chinese varieties, experimental plantings 140

Pests, rodent, on the farm, destroying, article by David E. Lantz 381-398

Philadelphia, market trains, seiuice. rates, and requirements 480-482

Philippine Islands, sugar production, 1856-1917 643

Phosphate, acid, addition to manure to increase value 377, 379

Picking fi'uits and vegetables color as indication of maturity - - 99-106

Pickling, cucumbers,"acreage supplying. 452-453

Picnics, use in dairy?- development experiment 211-212

Pig clubs, organization, number, value to young people 472-473

Pikes Peak Highway, construction - 2 527

Pine

—

mice, habits and control

seeds, poisoned, use in control of rodents

Pineapples, imports, statistics

383-385
. 386
. 711

Pistache

—

Cliinese, value, and beauty as shade tree

tree, introduction, experimental plantings, and value.

. 140
139-140
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Pistacia— Page.

chinensis, value, and' beauty as shade tree 140
vera, introduction, description, and testing 139-140

Pit privy, principle, site, and management 350-352
Pittsburgh, market trains, service, popularity, and discontinuance, history. 483-484,

485-^186
Plague, bubonic, spread by rodents 390
Plant™

disease specialists. Gulf States, directory 269
diseases, control work 39
Industry Bureau, plant introductions, cost, and value 66
inspection, records of plant introduction, cards, etc 137
importations, insects, and disease, control measures 137-138
introductions

—

cost and value 66
recent, work at gardens 138-144

quamntine, value in control of foreign pests, etc 42-44
Planting seed beets, directions 408
Plant-introduction gardens of the Department of Agriculture, article by P. H.

Dorset! 135-144
Plumbing, farmhouse, plan for sewage disposal - 361-362
Plunger pumps, description and use in irrigation 5 JO-511, 512, 514
Poi, making and value as food 201
Poison

—

baits for rodent pests 384. 385, 386, 388-389, 391, 392, 394, 395
wash for protection of orchard trees 395

Populations, density in various countries, and per capita of crox^ ac-reage and
lU’oduction 1... 531-532

Pork-
cooking as safeguard against trichinosis 91-93
exports, statistics 715-716
microscopical inspection for trichina, ineffectiveness and danger 91-93
production on irrigated lands, discussion 187-189

Porto Pdco

—

agricultural officers, post-office addresses 556, 557, 558
forest areas, National 702
shipments to and from United States, 1914-1916 731
sugar production, 1856-1917 and 1913-1916 643, 647

Potash

—

American sources 301-310
by-products of cement and blast furnaces 303, 304
deposits, natural, in United States 30G-30S
extract from alunite deposit, Utah 307
natural resources, importance of developing, article by Frederick W.

Brown 301-310
recovery from kelp, methods and by-products 308-310
salts recovery from wood wastes 305-306
source, kelp, surveys and experiments 44-46

Potassium chloride from Searles Lake, estimate ! 308
Potato, comparison with dasheen in starch and iDalatability 203
Potatoes—

’

acreage

—

production, principal countries, 1913-1915 611-612
production, value, exports, and imports, United States, 1849-1916.. 613-614
value increase 20
world map 545

condition of crop by months, United States, 1895-1916 615
exports, statistics 720
imports, statistics 714
growing as truck, increase from 1890-1915, discussion and notes. . 430-438, 439-447
prices—

farm, by United States geographical dhdsions, 1915 and 1916 616
wholesale, 1912-1916 616

production

—

irrigated lands, discussion . . . .- 191-1 82
principal countries, 1911-1913 533
total, and yield, principal coimtries, 1900-1915 612-613
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Potatoes—Continued

.

State— Page.
acreages, production, and farm vahies, 1916 C14
yields, value, and prices on farms, 1907“1916 '..*.***. *'

615
statistics, acreage, yield, value, prices, etc 611-617
s\Yeet. See Sweet potatoes.
trade, international, exports and imports, 191o-1915 617
varieties, limitation on irrigated lands .*...*.*.*.'!.*.*

182
Poultry

—

clubs

—

organization, number, and value to young people 472-473
Hamilton County, Tennessee 255

exports, statistics 716
products, exports, statistics 715

Powell

—

National Forest, Utah, road opening communication with inujcr Colorado
Valley ! 525

T. F.
,
and G. 0. White, article on ‘‘Possibilities of a market-tram service’ ' . 477-4S7

Prairie dogs, extermination

—

methods and cost 392-393
work of Biological Survey 29
habits and control 392-393

Precipitator, electrical, use in samng potash by-products 303, 304

Predatory animals, destruction of live stock 29-30
PreserA'es

—

fruits, exports, statistics 718
vegetable, exports, statistics 720

President Wilson, citation on unwise forest legislation 57
Prices

—

butter on farm, by States, 1916 676
chickens, on farms.by States, 1916 682
eggs on farm, by States, 1916 678
seed, variation 183
wholesale

—

butter at market centers, 1912-1916 '
674

cattle at principal markets, 1912-1916 673
eggs, at principal markets, 1912-1916 680

Privies, tyi^es, details, and general objections 350-360
Processor, cannery, qualifications and importance of work 243

Propagators, plant, duties, and work at plant-introduction gardens 137

Prunes—

'

exports, statistics 718, 734

imports, 1887-1916 727

Trunus pseudocera^us

,

description and value, testing in California 141-142

Pseudomonas citriy bacillus causing citrus canker 269

Publications, Department, technical character, etc 67-08

Publicity, usefulness in farming improvement, remarks 213

Pulp, wood

—

imports, 1913-1916, origin 743

trade, international, 1913-1915 657

Pumping

—

efficiency, estimation 513

irrigation on the farm, article P. E. Fuller 507-520

plant—
cost, and cost of operation 519-520

foundations, suggestions, concrete formulas, etc .* 514

installation features, foundations, beltings, etc 514-517

repairs, provision for 516

size for indi\ddiial farms : 508-510

Pumps, types used for irrigation, description 53 0-514

“ Qolqas, ” Egyptian name for taro. 202

Quarantine

—

cattle-tick, area covered and released 65

citrus-canker disease 268

plant, value in control of foreign pests 42-44
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llabbit Ears Pass, road through
Rabbits, injurious habits and control

Rabies, spread by wolves and coyotes
Raccoon

—

occuiTonce, domestication, and value of pelt

yard, requirements for fur farming
Pmccoons, fur farming, suggestions and cost per pair
Railroad ties, exports, statistics

Railways, transportation, tonnage in United States, 1913-1915...

Rainfall

—

relation to erosion

run-off in forest and cleared lands, comparison
surface run-off, control measures

Ranch grading of wool, advantages to growers
Ranching, turke^^-, sections and methods
Range, need in beef raising on irrigated land
Ranges, National Forests, value in development of stock raising,

See also Forests, National.
Raisins

—

Page.

. 525
394-395

29

494
197
196
717
696

107- 109 , 111
,
114-117
107-109
123-129
232-233

114
193
23

exports, statistics •. 718
imports, statistics 711, 727

Rats

—

control by trapping 397
cotton, description, habits, and control 3S6
kangaroo, habits and control 336-3S7

Recipes, dasheen, preparation for table use 20:R205
Reclamation projects, Government, agricullure on, article ])y C. S. Scofield and

F. D . Farrell 1 77-1 98
Red fox, variation in color of progeny, descriptions and designation of species . 491 —192

Rice

—

acreage

—

and production, principal countries, 1913-1915 607
production, and value, U. S., 1904-191 608

condition of crop by months, U. S., 1904-1916 008
exports, statistics 720, 725
flour, imports, statistics 713
growing, California, increase in acreage 36
imports, statistics 713, 726
prices, wholesale, 1912-1916 609-610
production, principal countries, 1900-1913 608
production, principal countries, 1911-1913 533
production, world, map 541
State acreages, prodnetion, and farm values, 1916 608
statistics, acreage, yield, value, prices, etc (>07-610

trade, international, exports and imports, 1913-19156 CdO
yield and value, per acre, by States 609

Rhahdocnemis ohscurus, control by parasite fly, Hawaii 280
Rhode Island

—

agricultural officers, post-office addresses 556, 557, 558, 559
truck crops acreage, notes 455-465

Richardson ground aqliirrel, injurious habits, and control 390, 391
Riley, Prof. C. V., work in importation of Australian ladybird 274
Ripeness, fruit and vegetables, color indications * 99-1 06
River banks, protection by trees, value, instance 127-128
River-bottom erosion, characteristics and causes 116
Road Act, Federal Aid

—

appropriation of |1 ,000,000 annually for 1 0 years 521
approval ‘ 521
enactment, administration, and apportionment 10, 51-52, 54
enactment

, benefit to farmers. 74
Road, usefulness in fire protection 522
Roads

—

and Rural Engineering Office, cooperation in supervision 528
appropriation of 10 per cent of fofest receipts 524
buildmg for opening up the National Forests, article by 0. C. Merrill.. . 521-529
development, aid of Department 51-52, 54
development in National Forests 529
expensive, National Forests, conditions unfavorable 526



Index.
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expenditures, annual 74
extent of building', Forest Service, 1905-1915 522
forest, development, and increased mileage 51-52. 54
Forest Seindce policy for building 520
mountain, grades and travel 520
National Forests, cost of maintenance 527
needs in National Forests in 1905 522
single track, comparison with double track 520

use in opening National Forests to farmers for recreation 521

Hodent pests on the farm, destroying, article by David R. Lantz 3S1-59S
Kodents—

American, classification as harmful or beneficial, difficulty 381-0S2
control, cooperation, importance to farmers 398

destruction of forage on forest ranges.. 28-29

introduced, spread and injurious habits, and control 395-397

native, harmful, description, habits, and control 3S2-39G

Rommel, George M., article on ‘‘The function of live stock in agriculture'’ 497-475

Root-knot disease, dasheen, control 207

Roots, sugar-beet

—

after seeding, value as stock feed 409-410

selection and siloing 40(j-40S

Rosin-
exports, statistics 717, 728, 730

trade, international, exports and imports, 1913-1915 054

Pvots, storage, of dasheens, prevention 207

Roughage, unsalable, value as live-stock feed 109

Rubber

—

imports, statistics
^

710, 729. 742

trade, international, exports and imports, 1913-1915 055

Rum, exports, statistics 719

Rural

—

Oi'ganization and Markets Office, creation and change of name 9, 11

organization, needed by farmers for many years. 63

populations, by countries 6i^7

—
.

’

-n-
acreage, production, value, prices, etc., 1849-1916 596-59i

area and production in principal countries 594-596

condition of crops by months, United States, 1891-1917 - - 598

exports, statistics 718

prices on farm by United States geographical divisions, 1915 and 1916 599

prices wholesale, 1912-1916..^

production, principal countries, 1911-1913 533

State acreages, production, and farm value, 1916 597

State yields, prices, and values ^
- 598

statistics, acreage, yield, values, exports, prices, etc 594-599

Sago, imports, statistics ;

Salt, table, poison-elimination process, introduction - 49

Sanitary privy, types, description, construction, and care 3o^-3d9

Sanitation— ^ ^ ^

importance in connection with care of live stock

requirements for meat-inspection establishments 79

Scabies—
cattle, elimination

sheep, elimination mo
Scald in stored fruit, cause, studies 99, luu iu..

Scale

—

appearance in California, spread, and control by ladybird.

control by Australian ladybird.

destruction by Australian ladybirds ^^077
introduction into Florida, and loss of parasites

mulberry, parasite introduction into Italy 2bb ^0 /

white. See Scale, fluted.

Schedius huvanae, introduction, results

Schools, receipts from National Forests. - - - - *

ScoPiELD, C. S., and F. D. Paeeell, article on ‘-Agriculture on Government

reclamation projects’’
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Sea foods, utilization and transportation, studies 49
Searles Lake, California, brine deposit, source of potash 307-308
Seed

—

and Plant Introduction, Foreign, Office, work 135-144
clover and timothy, prices wholesale, 1912-191(> 624
cotton, importance of purity 185
improvement, work by Department specialists, results 35
injury by rodents 384, 385, 387
requirements of sugar-beet industry in United States 399, 400
sugar-beet

—

growing in America, experiments and results 401, 403-404
growing. States and areas 402
harvesting 409
industry in the United States, present status, article by ('. O. Town-
send 399-410

production, necessity 38-39
production, progress in America 400-401

Seeds

—

crop on irrigated lands 179
exports, statistics 720
imports, statistics 713. 741
production

—

need of cooperation 183

on irrigated lands, discussion 182-184

Septic tank. See Tank, septic.

Serum

—

antiliog-cholera, value and results of use G5-66
hog-cholera, use in eradication of disease 22-23

Sewage

—

decomposition process 319-350
dehnition, nature 349
disposal

—

by subsurface drainage 358-359, 365-367
on the farm, article b^r George M. Warren 347-373

Sewer pipe, farm-house plumbing, requisites 361, 367
Shearing, sheep, advantages of new shearing sheds 227-230
Sheds, sheep-shearing, description, floor plan, and directions for use 227-230

Sheep—
exports, statistics 715
grazing-

allowances and rates on National Forests 703-705
on National Forests, numbers, 1911 to 1916 700

imports, statistics 707
industry

—

conditions, decline, importance, and extension 30-31
relation to irrigation farming ^ 191-193

number, world, map 552
numbers—

and value on United States farms, 1867-1917 683
grazing on forest ranges 28
in world, by countries 659-662

prices wholesale, 1912-1916, principal United States markets 686
scabies eradication, progress 22
shearing sheds, description, floor plan, and directions for use 227-230
State, numbers, and value on farm, 1916'and 1917 684
statistics, with wool statistics, United States 683^-691

Sheet erosion, characteristics 114-115
Shellac, imports, 1852-1916 729
Sherley amendment, Food and Drugs Act, enforcement 48
Shipment, stable maniue, methods 375-376
Shipping turkeys alive, methods 419
Silk-

imports, statistics 707, 725
production

—

principal countries, 1911-1915 656
total, 1900-1915 656

raw, imports, 1913-1916, origin 738
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Siloing sugar-beet roots

Silos, use as means of protit increase in daiiying
Silver fox, description and value of pelt
Silver-black fox, description, note
Sirup, exports, statistics

Sirups, soda-fountain, side line for canneries, suggestion
Sisal

—

grass, imports, statistics

imports, 1887-1916
”

Skins

—

exports, statistics

fui' animals, treatment
imports, statistics

trade, international, by countries, 1913-1915
Skunk

—

occurrence, domestication and value of pelt
ranch, cost of plant

Sludge, disposal on farm
Smith, Middleton, maps of truck crops, States and acreages,

Snakes, usefulness in destroying rodents on farms
Soil-

Page.

... 407-408
214-215

... 491,492
492
720
246

709
726

715
.... 504-505

708, 727, 739
... 663-665

... 490-491
496

350, 359, 363
455-465

398

erosion. See Erosion. '

fertility

—

maintenance, value of legumes and of live stock 66-67, 4G7-468
want of maintenance under tenant system, discussion 343

relation to yield of cotton, note ! 185
Soils Bureau, investigations of potash soinces 303, 304, 305, 306
Sorghum plant introduction, co.st, and value of yield 66
Sorghums, grain, acreage increase in Southwest 36
Sour-scab disease, citrus trees, similarity to citrus canker 267
South Carolina

—

agricultural officers, post-office addresses 556, 557, 558, 559
cooperative bull associations, number, 1916 311
dasheen, field tests 202
home demonstration work in Darlington County, scope and success 264-266

South Dakota

—

agricultural officers, pcAst-office addresses . 556, 557, 558^ 559
forest areas, National 702

South, home demonstration work, effect on the community and the county,
article by Bradford Knapp and Mary E. Creswell ‘251, 266

Southern States

—

adaptability to dasheen culture 199, 202, 203, 206-207, 208
interior, truck growing, development and conditions 435, 445^6
mntnai insurance, property value and cost 423, 425-427

need of increase in live stock 474
Soy ]:>eans, food value, investigations 37-38

Specialists, plant diseases, Gulf States, dhectory 269
Spcrmophiles, description, habits, and control 389-392

Spices, imports, statistics 713
SricLMAN, W. J., and E. A. Goldenweiser, article on ‘‘Farm tenantry in

the I'^nited States” 321-346

Spirits, distilled, exports, statistics 719

Spraying, machinery, development for control of leaf-feeding insects 41

Sfpiirrels—
ground

—

description, habits, and control 389-392

destruction of forage, control methods, cost 28-29

extermination work, California 390

Stable manure. See Manure, stable.

Stable-manure business of big cities, article by G. C. Fletcher 375-379

Stallion

—

legislation-—^
-1 1 T ‘-I X OOA OAA

294—298

requirements 289-293

registration boards. State and National, list of officials 298-299
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Stallions

—

inferior, elimination, discussion^.

number by breeds and classes in iS Slates

Standards

—

agricultural products, establishment
cotton, adoption, beneficial effects

cot ton
,
demonstrations

foods and drugs, importance, recommendation
gi’ain

—

benefit to farmers
establisliment

Starch

—

exports, statistics

statistics -

State Cooperative Food and Drug Control Office, creation and work
Statistics

—

agricultural _

crop acreage and food production, world countries

farmers’ mutual insurance, property values, losses, and cost . . .

food supply of United States

Stock

—

feed

—

seed beet stubble and roots, value and yields

Amlue of dasheens

Page.

... 21K1-204

... 261-293

lb, 14, 16-17

74
16

..... 49-50

/o

10,17

- 720
. 713

16

561-743
5.t2, o33
424-42S
. hS-2()

400-410
. 206

raising, development and protecOion 27-30

Storage

—

apples, conditions determining success 102-104

stable manure, and handling 377

Strawberries, production and acreages, by States 130, 110, 445, 448, 465

Street sweepings, value as fertilizer, and disadvantages 377. 378

Strychnine, use in poisoning rodent pests 3S4, 385, 388, 301, 392, 304, 395
Stubble, sugar-beet seed, and old roots, value for feed 409—110

Sugar

—

beet

—

industry, seed requirements 399, 400
production, principal countries 648-649
production, United States, 1911-1916 644
See also Beet sugar,

cane

—

Hawaii production, 1913-1916 645
imports, statistics . . 714
Louisiana production, 1911-1916 641
production, United States and possessions, 1856-1917 643

exports, statistics 720
imports, statistics 714, 726, 742
prices, wholesale, 1912-1916 64 o- 646
production

—

principal countries, 1911-1913 533
principal countries, 1915-1916 (>47

total, 1895-1915 648
world, map 546

statistics, acreage, production, value prices, etc 643-651
trade, international, exports and imports, 1913-1915 646

Sugar-beet seed

—

imports, statistics 713
industry in the United States, present status, article by C. 0. Townsend . . 3<99“410

Suint, wool waste, value as potash source 304-305
Summer homes, National Forest, cost of permits 524
Sweepings, street, value as fertilizer, and disadvantages 377, 378
Sweet potatoes

—

acreage, production, and value, United States, 1849-1916 617
condition of crop by months, United States, 1896-1916 618
grades, establishment 14
prices, wholesale, 1912-1916

^ ^

”
619

State

—

acreages, production, and farm values, 1916 618
yields, value and prices on farms, 1907-1916 618

statistics, acreage, yield, prices, etc 617-619
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Swine

—

numbers in world, by countries
651-)-6(i2

statistics, numbers, and value on United States farms, 1867-1917
'

' T G91
See also Hogs.

Tampico fibre, imports, statistics 709
Taiiier, tai'o variety inferior to Hie dasheen !

' ' '

'

^ ^

^

"

202
Tank, septic— '

description, use, construction, and care 363-370
for small family, plan and cost 303 , gog

Tanning

—

li((iior, for furs, recipe and use 7,95

materials, imports, statistics 710
Tapioca, imports, statistics 773
Taro

—

importance as food plant, various names, etc 200-202
irrigation in Hawaii, effect on crops 200
Trinidad. See Dasiieen,

Tea-
imports, statitsti(‘S 651. 714. 726. 742
prices, wholesale, 1912-1916 652
statistics, exports, imiiorts, and prices 651-652
trade, international, exports and imports, 1913-1915 651

Tenant

—

farmers, percentage by age groups and by States 325-329
farming

—

defects of American system 343-346
factors influencing length of term 345
lease contract, problem, discussion 345-346

Tenantry

—

advantage to beginners in farming, discussion 337-343
farm

—

factors reducing and increasing percentage 333-337
in United States, article by W. J. Spillman and E. A. Goldenweiser . . 321-346

Tennessee

—

agricultural officers, post-office addresses 557, 558, 559
home demonstration work in Hamilton County, scope and success 255-261
River, effects of erosion 122
truck gi’owing, conditions, crops, and acreage 445, 448, 455, 450, 458-465
turkeys, shipping to New York 419

Tenure, farm, length of various types 344
Tests, plant introductions in nurseries and orchards 138

Teton Pass, road from Jacksons Hole, Wyo., to Victor, Idaho 525

Texas—
agricultural officers, post-office addresses 557, 558, 559

citrus-canker, introduction and control work 267, 269, 271

fever, spread by tick, eradication tvork, progress 65

t ruck growing, conditions, crops, and acreage 444, 449, 450, 455-465

turkey^ raising and marketing 413, 417, 418

Thanksgiving turkey, article by Andrew S. Weiant 411-419

Tick, cattle

—

eradication method similar to tuberculosis campaign 26

eradication work, importance and value *

^
65

Tile, drain, use for subsuilace drainage of sewage 359, 366

Tillamook County Creamery Association, work and results 145-157

Timber-
exports, statistics 717,728, 737

use on National Forests, with prices, etc., 1911 to 1916 700

Timothy

—

hay, prices, Chicago, 1876-1916 920

seed

—

exports, statistics 720

price, wholesale, 1912-1916 924

Tobacco

—

acreage and production, principal countries, 1913-1915 630

acreage, production, value, etc., 1849-1916 931

condition of crop by months, U. S., 1900-1916 931

exports, statistics 720, 724

imports, statistics - 714, 724
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Tobacco—Continued. Page.

prices, wholesale, 19 1 2-191 (1 G33-634
production total, 1900-1911 031
production, world, map 544
State acreage, production, and farm value, 1910 031
State yield, value, and price on farms, 1907-1910 032
statistics, acreage, yield, value, prices, etc 030-034
trade, international, exports and imports, 1913-1915 034
types, State acreage, production, and value, 1915 and 1910 033

Toll-
road, Pikes Peak Highway, exception to rule 527
roads, National Forests, unfavorable view 527

Tomatoes

—

acreage grown for canneries, 1913, 1914, 1915 352
color, relation to maturity 103-105
immature, harvesting disadvantages, effect on products 104. 100
production and acreages, by States 341. 433, 445, 449

Townsend, 0. O., article on ‘‘l4ie present status of the sugar-beet seed indus-
try in the United States’’ 399-410

Tractors, use as substitute for horsepower on farms 470
Trails

—

extent of constriction on National Forest, 1905-1913 522
lack in National Forests in 1905 522

pack, use by settlers in National Foi’ests 523

usefulness in protection from fire 522
Transportation

—

agricultural products, tonnage, 1913-1915 090

facilities, importance in locating cannery 230
fruit, note 180

relation to hog marketing, notes ISS, 189

truck crops, improvement 454
Trapping rodent pests 383, 387. ;>S8, 390, 397

Trees, orchard, protection against rodents by poison wash 395

Trinity River, agricultural land opening ])y road building 525

Trouvelot, Leopold, introduction of gipsy moth 217

Truck crops

—

in the United States, development and localization, article by Fred J,

Blair 335-305

increased demand caused by increased urban population and wcaltli. . . . 353-454

on irrigated lands 179

regions and early development 435-130
risks, frosts, droughts, floods, etc 453

Truckers, stable manure, supply from big cities 375, 370. 378
Trucking

—

centers, 1900 and 1910, cities, and tributary territory 451
industry, growtUfrom 1890-1915, census information 43(5-438

Tuberculosis, animal, eradication 23 -27

Tung-oil tree, Chinese, experimental plantings and value 139
‘

‘ Turkey day ” celebration and ‘

‘ picking bees ” 4 L7

Turkey

—

evolution from wild estate to domestic 3 1 i-3 1

2

prices, 1915 313
• raising, source of income for farm wife 312

ranching, sections and methods 314
Thanksgiving, article by Andrew S. Weiant 41 1-419

Turkeys

—

driving, methods, Texas 317
killing and dressing, methods and cost, Texas 3 18-N 19
marketing, methods, 3 ION 17
raising on the farm, directions 4 15-4 10
shipping alive, methods 419
supply, source, and decrease of production 413Ni4

Turpentine

—

exports, statistics 717^ 728, 737
trade, international, exports and imports, 1913-1915 L 055

Typhoid fever, spread by improper disposal of sewage 347-348

Udo, introduction, description, and use 140
'Ulrrms purnila, introduction and experimental plantings 141



Index. 781

Utah.— Page.

agricultural officers, post-office addresses 557, 558, 559
forest areas, National 702
truck-crops acreage, notes 455-^162, 464, 465

Utility, public, commissions, sentiment aiding establishment . 63. 72

Valgren, V. N., article on ''Farmers’ mutual fire insurance” 421-483
Van Fleet, Dr, W., originator of chinkapin-chestnut hybrid 141
Vanilla beans, imports, statistics 714
Vedalia. See Ladybird, Australia.

Vegetable^
canneries, cooperative, business essentials for, article by IV. H. Kerr. . 237-249
food oils, some American, their sources and methods of production, article .

by H, S. Bailey 159-176
matter, exports and imports, 1914-1916, valuation 722
oils, exports, statistics 719-720
starchy, value of dasheen; 202-203

Vegetables

—

acreage and production, increase 20
exports, statistics 720
fertilizing with sewage, dangers 347, 348
imports, statistics 714
maturity, color as indication, article by L. 0. Corbett 99-106
miscellaneous, production and acreages by >States. . 439, 441, 442, 444, 445, 447-^49
raw, danger of contamination with sewage 347, 348
transportation, tonnage on railways, 1913-1915 696

Vermin, misuse of "word as applied to animals 382

Vermont

—

agricultural officers, post-office addresses 557, 558, 559

cooperative bull associations', number, 1914-1916 311
truck crops, acreage, notes 455, 456, 458-46 1, 464, 465

Veterinary meat inspectors, requirements, etc 95-96

Victor, Idaho, road to, from Jacksons Hole, Wyo., over Teton Pass 525

Vinegar making as aide line for cannery, suggestion 246

Virginia

—

agricultural officers, post-office addresses 557, 558, 559

truck growing, conditions, crops, and acreage, 438-440, 449. 450, 455, 456, 458-465
Viscera, diseased, inspection for determination 84-85

Vrooman, Carl, article on '‘Meeting the farmer halfway” 63-75

IValnuts, imports, 1897-1916
Warehouse

—

Act, enactment, scope, and administration

bonded, act, enactment, and benefit to farmers

Warren, George M., article on ‘'Sewage disposal on the farm

”

Washed lands, reclamation
Washingtr)!!—

nadfUiHoml officers, post-office addresses
IJ-'liingl'am field station, bulb-garden, and other work
tiuick growing, conditions, crops, and acreage

Waste land, utilization as sheep pasture

Wastes

—

wood, value as potash
wool, potash recovery from ‘

Water

—

courses, coniamination by sewage, danger to health

flow per capita, estimate for farmhouse plumbing
pollution with sewage cause of disease

power

—

effect of erosion
_

National Forests, permits,_ 1911-1916
‘ supply, individual, for irrigation, advantages

Watermelons, production and acreages by States

Watersheds, protection by eastern forests

Waterways, inland, effect of erosion

Weather, effect on truck crops - •

Weeds, eradication in cotton, note

Weeks Act, land purchases, acreage and cost. -

Weevil borer, sugar cane, control by fly paraMte, Hawaii

727

10,18
73-74

... 347-373

... 131-133

557, 558, 559
... 136,143
445, 455-465

30-31

... 305-306

... 304-305

.... 348,367
365

.... 347,348

... 121-122
700

... 507-508

443,446,449
54-55
122
453
186

54-55
...... 280
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Pare,

Weiant, Andrew S., article on ‘‘The Thanksgiving turkey'’ 411-119
Welch, K. R., article on “An experiment in community daiiyiug" 209-21

G

Well-casing, kinds, description - 517-51S
Wells—

irrigation water supply, boring and developing 517-519
protection from sewage contamination 348, 352, 35G, 3G0, 363, 3G4, 3GG

West Virginia

—

agricultural officers, post office addresses 557, 558, 559
truck crops, acreage, notes 455, 45G, 45S-1G5

Western States

—

tenant farmers, percentage by ages, groups 325
wool handling, development and progress 227-23G

Vdieat

—

acreage

—

production, value, prices, etc., 1S49-191G 570
world map 537

area—production in principal countiies 5G8-5G9
condition of crops by months, United States, 1890-1917 57G
durum. See Durum wheat.
exports, statistics 718, 725, 735
flour

—

exjDorts, statistics 718
prices, wholesale, 1912-1916 518

growing, changes in Central and Western States 36-37
imports 711
prices

—

on farm by U. S. geographical dridsions, 1915-1916 576
wholesale, 1912-1916 577

production

—

and distribution, United States, 1897-191C 574
principal countries, 1911-1913 53)3

State

—

acreages, production and farm value, 1890-1916 671-572
yields, prices, and values 573-574, 575

statikics, acreage, vield, values, exports, prices, etc 568-579
trade, international exports and imports, 1913-1915 579

White

—

G. C., and T. F. Powell, article on “Possibilities of a market-train serv-

ice” 4 77-487
mountains—

land purchases for protection of watersheds
National Forest, preparation for

Windstorm, risks in mutual fire insurance
Wines, imports, statistics

Winkler, Joel G., article on “Cooperative bull associations”
Winter feeding, sheep, note
Wisconsin

—

. 5^1-55

. 522
424,428
.

' 712
311-319
. 192

agricultural officers, post-office addi’esses 557, 558, 559
cooperative bull associations, number, 1914-1916 311
truck growing, conditions, crops, and acreage 446,447,455-461,463-465

Wolves, destruction of live stock on ranges, and control methods. 29-30
Wood

—

exports, 1913-1916, destination 737
imports, 1913-1916, origin 742
pulp

—

exports, statistics 718
imports, statistics 729,713
trade, international, exports and imports, 1913-1915 657

wastes, value as potash source 305-306
Woodchucks, habits and control 393-394
Woodlot, erosion, preventive measures. 127
Woods, imports, statistics 710-711
Wool

—

clip, progress in handling,
Marshall

exports, statistics

development in the West, article by F. II.

227-236
715
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Wool—Continued . Pau^e.

grading and cdaasification 231
growing and handling, educational work of Animal Industry Bureau 230
imports, statistics T 707, 725, 738
marketing

—

in irrigation farming, note 193
methods 233, 234, 235, 236

preparation for market ^ 230-232
prices wholesale

—

in Boston, by grades, 1912-1916 OSS, 689
principal U.'S. markets, 1912-1916 ' 090

production

—

and imports, value of waste for potash 305
by States, 1915 and 1916 687

ranch ^grading, advantages to growers 232, 233
ranch-graded, selling 233, 234
statistics, with sheep statistics, U. S 683-691
trade international 1913-1915 691
w^astes, potash recoA^ery from 304, 305

World agriculture, graphic summary, article by V. 0. Finch, O. E. Baker, and
R. Ct. Ilainsworth 531-553

Wyoming-
agricultural officers, post office addresses 557, 558. 559

truck crops acreage 456, 458-460, 464, 465

wool clip, handling methods 227-235

Yarrow Plant-introduction Garden, location and work 136-140
Yautia, source of food in tropical countries 201
Young, Robert A., -article on ^‘The dasheen; its uses and culture” 199-20S

Ziziphus jujiiha, description and testing - 139

o


